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This document is a summary of the scientific review 
of Petro-Canada's Offshore Labrador Initial Environmental 
Assessment (IEA), produced in January 1982. The IEA 
attempted to evaluate the effects of exploration for oil and 
natural gas on the physical, biological and human environment 
of Labrador. 


To facilitate a rigorous scientific review of the 
IEA, Petro-Canada invited approximately fifty environmental 
scientists to a review seminar which was held May 21-24, 1982 
in St. John's, Newfoundland. 


The review seminar's tasks were to evaluate the 
scientific merit of the baseline information in the Offshore 
Labrador IEA, to provide criticism of the way the baseline 
information had been interpreted to form an environmental 
assessment and to make recommendations for further environ- 
mental studies on the offshore Labrador area. 


Section I of the document is an overview of the 
multi-disciplinary scientific review. The overview attempts 
to define a consensus of diverse scientific opinions in areas 
of major concern and to use this perceived consensus to help 
design future environmental assessments which will better 
meet the requirements of both industry and regulatory bodies. 
Section II presents the wide-ranging discussions held during 
the scientific review seminar. Debate was lively and some- 
times contradictory conclusions appeared in the proceedings. 
Nevertheless, the discussion and debate provided the basis 
for a free and very valuable interdisciplinary exchange of 
thoughts from which the seminar consensus might be derived. 
Section III presents the written review comments on the 
Offshore Labrador IEA from the Department of Fisheries and 
Oceans, Environment Canada and the Bedford Institute of 


Oceanography. 
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In order to place a perspective on both the listed 
seminar comments and the written government comments, Petro- 
Canada has prepared matching responses. These commence in 
Section II with the Group I discussion in Session A, 
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Section I 


1.0 OVERVIEW OF THE OFFSHORE LABRADOR IEA SCIENTIFIC 
REVIEW SEMINAR 


l.~L..«Introduction 


This document is Petro-Canada's response to the 
Scientific review seminar which was held to review and eval- 
uate the Offshore Labrador Initial Environmental Assessment 
(IEA). The review seminar took place May 18-20, 1982, in St. 
John's Newfoundland and was attended by approximately fifty 
experts from government, the academic community, public 
interest groups, environmental consulting firms and Petro- 
Canada. 


In staging the review seminar, Petro-Canada's 
intentions were several. First, it hoped to obtain an open, 
multi-disciplinary review of the accuracy and scientific 
merit of the Labrador IFA. Free discussion among scientists 
working in many differe'!| disciplines would, it was hoped, 
elucidate the interrelationships between oil exploration and 
the ecological processes operating in the Labrador Shelf. 
Second, Petro-Canada hoped that the review seminar would pro- 
vide guidelines for improving future environmental assess- 
ments. Finally, it hoped that the insights gained from the 
review seminar would provide direction in the design of 
environmental studies planned in Labrador and elsewhere. 


The diversity of scientific expertise at the review 
seminar assured a rigorous evaluation of the Offshore 
Labrador IEA. It also guaranteed diverse and sometimes con- 
flicting opinions about the merits and flaws of this docu- 
ment, and there were wide-ranging discussions about the kinds 
of information an environmental assessment should contain. 

As a result, the proceedings of the seminar are a hetero- 
geneous mixture of verifiable fact, subjective evaluation, 
speculation and recommendations for further research. Never- 
theless, within the welter of fact and opinion, criticism and 
praise, there were several recurrent themes in the review 
seminar. These can be grouped under the following headings: 


Ls purpose of writing the IEA 
Ave timeliness of the IEA 


3" evaluation of the accuracy, completeness and 
currency of the baseline data 

4. interpretation of the baseline data to form an 
environmental assessment 

5. recommendations for further research 

6. guidelines for preparing environmental 


assessment documents 


Petro-Canada's response to the review seminar follows these 
general themes. 
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Lise Purpose of the Offshore Labrador IEA 


Several of the participants in the review seminar 
wondered why Petro-Canada had bothered to prepare the IEA at 
all, because the IEA is not a part of any existing Environ- 
mental Assessment Review Process (EARP). 


In brief, Petro-Canada prepared the Labrador IEA 
because the Canadian Oil and Gas Lands Administration (COGLA) 
requested it. As stated in Section 2.4.2 of the IEA, the 
document's purposes were to: 


= describe the content and scope of existing 
environmental information with respect to offshore 
Labrador 

= evaluate that intormation in the context of 
Ongoing exploratory drilling and potential 
hydrocarbon production 

= identify and priority rate additional environmental 
studies off Tahrador 


Concern for the environmental safety of exploratory 
drilling for oil and gas in an ice-infested environment had 
been expressed by LeDrew and Gustajtis (1979), by South et 
al. (1979), and in a Symposium on Research in the Labrador 
Coastal and Offshore Region (1979). A function of the Off- 
shore Labrador IEA was to draw together as much of the 
existing environmental information as possible in order to 
provide preliminary answers to the environmental issues 
raised by those documents. 


A final reason for producing the Offshore Labrador 
IEA was to remedy a perceived historical shortcoming in the 
environmental review process. Exploratory drilling off 
Labrador began in 1971, before the EARP process was insti- 
tuted by the federal government in the mid-1970's, and before 
it became a regulatory requirement to produce environmental 
assessments to support new proposals for offshore hydrocarbon 
exploration. The Offshore Labrador IEA was produced so that 
the environmental assessment and review information would be 
more consistent with current regulatory requirements of 
government. 


1.3 Timeliness of the Offshore Labrador IEA 


A’major criticism by the-serentiti¢c review seminar 
was that the Offshore Labrador IEA was written too soon. 
Some participants felt that the writing of the IEA ought to 
have been deferred until the OLABS program was complete. The 
writing of the IEA began in December 1980. The document was 
edited; subjected to in-house, industry, and COGLA review; 
and finally printed in January 1982. 
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During the year it took to write the IEA, the 
amount of baseline information concerning the Labrador Shelf 
was expanding rapidly. In 1980 alone, an extensive current 
meter study, performed under the LABORS program, virtually 
doubled the amount of information on the circulation of the 
Labrador Shelf. Analyses of zooplankton, fish feeding and 
marine mammal feeding studies were proceeding under OLABS, 
and aerial surveys for seabirds and marine mammals were 
begun. Meteorological data from drilling locations were 
accumulating rapidly and mapping of factors affecting shore- 
line sensitivity was begun. A year after the writing of the 
IEA began, the LABORS program was still collecting informa- 
tion on the physical environment and most of the data will be 
collected and analyzed by late 1982. 1982 will be the final 
year of OLABS studies, but several months will pass before 
all the OLABS information is presented in final reports. 


Knowing that the environmental information about 
the Labrador Shelf was accumulating rapidly, some partici- 
pants felt that Petro-Canada ought to have deferred writing 
the Offshore Labrador IEA until all the results of environ- 
mental studies had been analyzed. Some participants even 
referred to six-month old information as "dated". 


So long as the Labrador Group of Companies is oper- 
ating on the Labrador Shelf, it will continue an active 
environmental studies program, because such studies (espec- 
ially those concerning ice, physical oceanography and meteor- 
ology) are required by government regulations. Federal fish- 
ery and marine mammal studies will continue, for the purposes 
of stock assessment and setting quotas. Thus, the Labrador 
data base is unlikely to be "complete" in the foreseeable 
future. More to the point, the contention that Petro-Canada 
ought to have deferred writing the IFA until "all the data 
are available" is invalid. 


Petro-Canada will not issue an “updated" version of 
the Offshore Labrador IEA, incorporating the most recent 
results of environmental studies. Periodic revisions of the 
IEA would be prohibitively costly. 


The results of OLABS and LABORS have been given to 
the governments of Canada and of Newfoundland and Labrador. 
Environmental information collected aboard drillships is 
available from federal and provincial agencies regulating 
offshore exploration, from the Atmospheric Environment 
Service (AES) or the Marine Environment Data Service (MEDS). 
However, some data are proprietary for a minimum of two 
years: these include well logs and the results of production 
testing, and certain types of physical environmental data 
collected under the LABORS program, which can be used in 
engineering design. 
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lw Accuracy, Completeness and Currency of Information 


There are four major sources of comment on this 
topic: 1) the proceedings of the review seminar itself; 2) 
written comments by the Department of Fisheries and Oceans 
and the Bedford Institute of Oceanography which were compiled 
shortly before the review seminar was held; 3) written com- 
ments by Environment Canada, compiled three months after the 
review seminar was held; 4) written comment by COGLA, pre- 


pared in autumn 1981 and incorporated into the final draft of 
the IEA. 


Participants at the review seminar appeared to feel 
that the IEA was uneven in its presentation of baseline 
information - some sections were judged accurate and well 
written, other sections were felt to have too much unneces- 
sary information, still others were felt to be deficient. 


Occasionally, the seminar neglected to distinguish 
between deficiencies in existing knowledge and deficiencies 
arising from a failure of the IEA to quote significant pub- 
lished sources. In a few instances, the IEA was criticized 
for ignoring published sources that have dubious scientific 
merit. Participants criticized the IEA's failure to tap 
unanalyzed government files, or to obtain personal communica- 
tions from government scientists on certain topics where no 
published information exists. 


Offshore Labrador is remote, and has only sporad- 
ically been the subject of scientific investigation until 
very recently. It is tempting to believe that every scrap of 
literature will provide a useful insight into the Labrador 
marine environment. However, uncritical acceptance of 
anecdotal, unanalyzed raw data and heavy reliance on personal 
communications would not have contributed to the credibility 
orithe [BA. 


It is interesting to contrast the review seminar's 
evaluations of the descriptions of the physical environment 
against its evaluations of the biological descriptions. with 
the exception of geotechnics, the discussions of the physical 
environment were generally warmly praised for their thorough- 
ness, while the biological sections were heavily criticized. 
It is true that there was a preponderance of biologists at 
the review seminar, but there was a good representation of 
physical scientists also. 


A fundamental difference between the physical and 
biological sections is that the physical sections are sum- 
maries of active, on-going research programs that are being 
carried out in-house by Petro-Canada, while the biological 
sections are essentially literature reviews compiled by con- 
sulting firms. Wherever possible, Petro-Canada incorporated 
the results of OLABS work into the basic framework of the 
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biological literature reviews that the consultants provided. 
However, even with the large amount of new information that 
OLABS added, there is still no comprehensive picture of the 
biological resources of offshore Labrador. 


Verifying the accuracy and completeness of litera- 
ture reviews will be a continuing problem for petroleum oper- 
ators undertaking environmental assessments. This will 
especially be a problem when the literature is vast and 
reported in several languages, as in the case for the east 
edast fishery. 


It is clear that a complete review by government 
scientists of the Offshore Labrador IEA should have taken 
place before the document was printed, not afterward. 


Learning from the Labrador experience, Petro-Canada 
has asked for a full scientific review of a draft IEE for 
west coast drilling, now in preparation. The reviewers are 
working scientists in the regions, representing IOS, DFO, 
DOE, and B.C. Environment, and are the authoritative special- 
ists in their respective fields. To date, the review process 
has been most helpful, because the reviewers are committed to 
ensuring that the document, when published, will be as com- 
plete and accurate as possible. Also, the adversarial atmos- 
phere that normally attends governmental review of industry 
documents has been avoided. 


1.5 Summary of the IFA Review Consensus Comments 


The following pages summarize the consensus of 
review comment on the IEA, and on the suggested actions that 
Petro-Canada could take in future assessment documents. 


Laie wes | Section 1 - Executive Summary 


This section was judged to be poorly written, al- 
though it is not clear from the seminar proceedings what the 
problem was. 


L. Coady of DFO provided a more useful written cri- 
tique of the Executive Summary (see DFO comments, Section 
III). He believed that, while the summary was a relatively 
accurate précis of the IEA, the summary did not emphasize the 
biological characteristics that make the Labrador Offshore 
unique, nor did it highlight sufficiently the special techno- 
logical problems that could affect the environmental safety 
of exploratory drilling. Written comment by Environment 
Canada also suggests that problems with well control and 
environmental safety were downplayed in the Executive . 
Summary. Environment Canada comments note that the IEA fails 
to recognize that seabirds are inherently more vulnerable 
than any other group of organisms to oil spills. 
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The substance of comment concerning the Executive 
Summary is that the reviewers wanted greater emphasis of the 
major environmental issues, and wanted these issues to be 
sharply defined. A corollary is that lesser issues could be 


treated with less emphasis, or ignored in the Executive 
Summary. 


The Executive Summary is presently being re-written 
with these guidelines in mind. 


2¢6.2 Section 2 - Declaration and Need 
This section was virtually ignored during the work- 


shop proceedings. Environment Canada provided brief written 
comments on this section, but the comments were minor. 


44563 Section 3 - Offshore Labrador Exploratory 
Drilling 


There were no specific comments on this section 
during the scientific review seminar. Environment Canada 
provided a few brief written comments on this section. 
Environment Canada questioned the superiority of the semi- 
submersible over the drillship in rough weather, alluding to 
the Ocean Ranger disaster. It also wished to see an elabora- 
tion of relief well drilling procedures and an indication of 
the time required to drill a relief well. 


Despite the Ocean Ranger experience, semi-submers- 
ibles are superior to drillships for drilling in high sea 
States. However, the inquiry into the Ocean Ranger's sinking 
may recommend modifications in operating procedures. Except 
as stated in the text of the IEA, relief well drilling is 
similar to routine exploratory drilling; there is no addi- 
tional information on the time it would take to drill a 
relief well under Labrador conditions. 


14554 Section 4 - Planning and Design of Offshore 
Production Systems 


There was no substantive comment on this section 
during the scientific review seminar. Because much more con- 
ceptual design would be necessary to develop a production 
system in the pack-ice and iceberg-infested environment off 
Labrador, the conclusions of this section are extremely 
tentative. 


Environment Canada provided brief written comments 
on this section. It requested more information on LABORS. 
At the time the IEA was being written, engineering informa- 
tion used in the LABORS project was proprietary and confi- 
dential, although supporting environmental data were avail- 
able. Environment Canada commented that two of the four 
alternative production systems seemed impractical to them. 
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The whole point of LABORS is to evaluate all alternatives and 
develop the concepts that seem most feasible. It would thus 


have been inappropriate for the IEA to evaluate any of the 
alternatives. 


14505 Physical and Biological Environment 
Section 5.1 Geology and Phys iography 


Generally, this section was felt to be accurate and 
complete. However, the discussion of onshore bedrock geology 
and onshore physiography was felt to have little relevance to 
offshore hydrocarbon exploration. The seminar felt that this 
irrelevant material should have been left out of the IEA. 


Petro-Canada accepts this comment, and will delete 
treatments of onshore information in similar documents. 


Section 5.2 Coastlines 


Generally, this section of the document was highly 
praised for its accuracy, completeness and organization. 


There was a great deal of interest in an OLABS pro- 
ject to map coastal information, and to store this carto- 
graphic intormation in an interactive computer program. Many 
seminar participants wanted to see the results of this pro- 
ject (which was begun in 1981) incorporated into a revised 
IEA. As pointed out earlier, there will be no revised IEA, 
but the results of recent coastal mapping will be available 
as an OLABS report when the project is completed. 


There appeared to be tmnuch inconclusive discussion 
of whether the technology existed to clean up an oil spill in 
the nearshore zone, and of the value of ranking coastal areas 
by sensitivity. No firm consensus seems to have arisen from 
these discussions. 


Section 5.3 Geotechnical Hazards to Offshore Brolin 


and Production 


This section was almost universally criticized by 
the seminar participants as one of the weakest sections of 
the IEA. This section lacked the scholarship evident in the 
discussions of geology, physiography and coastlines. The 
discussion of the effects of each of the geotechnical hazards 
on exploration and production operations was too generalized 
to be useful. The IEA did not make use of recent work done 
by C-CORE, Ocean Engineering and NICOS. Data on earthquakes 
are based on work done in the 1960's. 


Although costly to obtain, the geotechnical data 
from site surveys (quoted in Section 5.3.2) are generalized 
and inconclusive. 
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Petro-Canada accepts these criticisms. Much more 
geotechnical work will have to be undertaken if hydrocarbon 
production takes place on the Labrador Shelf. For the pur- 
poses of exploratory drilling, the limited site surveys are 
adequate to determine whether it is safe to drill at a parti- 
cular prospect. However, the site Surveys do little to give 


a regional understanding of the geotechnics of the Labrador 
Shelf as a whole. 


Section 5.4... Sea’ Ice and Icebergs 


This section was generally warmly praised by the 
seminar participants. Realizing that LABORS includes an 
active ice studies program, the participants wished to see 
the most recent results incorporated into a revised IEA. As 
already noted, there will be no revised IEA. A further com- 
plication is that ice and icebery studies conducted under the 
LABORS program are proprietary, and are thus not readily 
available to the public. Scientists wishing to obtain LABORS 
data should contact the chairman of the Labrador Group of 
Companies, specifying exactly which data they would like to 
obtain. The chairman will then ask the Labrador Group's con- 
currence in releasing the data. Release of these proprietary 
data is not automatically assured. 


Seminar participants noted that much of the iceberg 
data were collected from the banks, but that there was little 
information from the troughs and saddles. Seminar partici- 
pants recommended that more research be done on processes 
within the zone of shorefast ice. It is unlikely, however, 
that industry will undertake this work, because exploration 
is proceeding only within the zone of winter pack ice. Thus, 
studies of shorefast ice phenomena would have little rele- 
vance to engineering design. The seaward edge of shorefast 
ice would be a barrier to the onshore movement of oil from a 
blowout, so that shorefast ice would not likely be extensive- 
ly contaminated by oil. Finally, extensive work on shorefast 
ice is being done in the Beaufort Sea. 


Environment Canada provided extensive written com- 
ment on this section. Petro-Canada's responses to specific 
comments appear in bold type immediately below the written 
comments. 


Section 5.5 Climatology 


The workshop response to this section was mixed, 
although no serious deficiencies were pointed out. One par- 
ticipant suggested that atmospheric pressure patterns were 
treated statically, where a more dynamic treatment that 
invoked a discussion of storm tracks might have been more 
useful. There was inconclusive discussion of the adequacy of 
existing meteorological reporting systems. There appears to 
be a serious day-to-day operational problem because AES is 
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not relaying weather data to industry rapidly enough. The 
seminar recommended research to obtain better data on super- 
Structural icing, and analysis of existing data collected 
aboard Zapata Ugland on the Grand Banks. 


AES provided detailed written comment in the 
Environment Canada critique. Petro-Canada responses appear 
in bold type immediately below the written comments. 


Section 5.6 Physical Oceanography 


This section was praised for its completeness, ac- 
curacy and thoroughness by the seminar participants. How- 
ever, the participants were aware of the extensive oceano- 
graphic program of 1980 and 1981, and wished to see these new 
data incorporated in a revised IEA. Though a revised IEA 
will not be printed, data from ongoing oceanographic programs 
will be available from several sources. Waverider and cur- 
rent meter data required by COGLA under drilling program 
approvals are freely available from that source. Oceano- 
graphic data collected under the auspices of OLABS are avail- 
able upon request from Petro-Canada. Oceanographic informa- 
tion collected under the LABORS program is the property of 
the Labrador Group of Companies, and must be requested 
formally by the same mechanism as for ice information. 


The seminar participants believed that water pro- 
perties and currents are a major driving force for many of 
the phenomena described in other disciplinary treatments. 
More specifically, a detailed understanding of ocean currents 
is necessary to understand such disparate phenomena as sedi- 
ment transport, oil slick movements, seabird distributions, 
nutrient availability, and ichthyoplankton drift. The sem- 
inar participants wished to see more work done on ocean 
currents over the continental slope, which appears to be an 
area of complex circulation that has great biological signif- 
icance. 


The lack of winter information on physical oceano- 
graphic parameters was felt to be a deficiency. However, 
industry is unlikely to collect this information so long as 
exploratory drilling is limited to the ice-free period of 
summer and early autumn. 


The seminar participants wished to see more work 
done on phenomena affecting the transport of oil near shore. 
There are no industry plans for such work at present, al- 
though BIOS results may be useful. 


AES provided detailed comments on this section in 
Environment Canada's written critique. Petro-Canada's res- 
ponses appear in bold type immediately below the written com- 


ments. 
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Section 5.7 Chemical Oceanography 


The seminar consensus was that this section ade- 
quately reflected the scanty information available. However, 
the data base is presently far from adequate. 


It was noted that there is some unanalyzed informa- 
tion on chemical oceanography in the MEDS files, but this 
information has not been published. Some participants felt 
that Petro-Canada should have analyzed and presented this 
information in the IEA. Petro-Canada was simply not aware 
that the information existed, and it hopes that government 
will soon analyze and publish these data. 


DFO provided brief comment on this section. The 
weaknesses that DFO refers to are deficiencies inherent in 
the design of the OLABS studies, not in the way the IEA 
quoted them. DFO would have liked to have seen the OLABS 
studies extend over the continental rise, where there could 
be an area of significant nutrient exchange. 


Section 5.8 Microbiota 


The consensus was that there was surprisingly 
little information in the literature on the microbiota of the 
Labrador Sea, and that this lack was reflected in the IEA. 


In response to written DFO comment, the IEA was an 
accurate paraphrase of Bunch (1979). 


Section 5.9) Primary Producers 


This section had a mixed reception by the review 
seminar, primarily because the existing literature is itself 
of uneven quality. There is no information on the epontic 
community of the Labrador coast, nor on the relative contri- 
bution of the epontic flora, macrophytes, and phytoplankton 
to primary productivity. Information on primary productivity 
is itself poor for the Labrador offshore; the most comprehen- 
sive information is from the OLABS studies, which presented 
results in terms of standing crop biomass, not productivity. 


Two serious but incorrect criticisms of the IEA 
were made during the review seminar: one was that the work 
of Barrie et al. (1980) had not been extensively quoted (it 
had); the second was that LGL had been misquoted (the alleged 
misquote is an accurate paraphrase of page 93 of Buchanan and 
Foy, 1980). 


Responses to DFO and Environment Canada's comments 
appear in bold type immediately below the written comments. 
Most comments deal with the interpretation of an inconsistent 


data base. 
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Section 5.10 Zooplankton 


There was little substantive comment on this sec- 
tion during the review seminar. At the time the IEA was 
being written, the OLABS zooplankton studies had not been 
completed. Written comment by DFO notes the lack of informa- 
tion on biomass (as opposed to numbers of individuals) and on 
seasonal variations in zooplankton abundance. Recent OLABS 
work (Buchanan and Browne 1981) provides information on zoo- 
plankton biomass, but no information on productivity or 
seasonal abundance. 


Responses to DFO and Environment Canada's comments 
appear in bold type immediately below the written comments. 


Section 5.11 Benthos 


There was no substantive comment on this section 
during the review seminar. DFO provided many written revis- 
ions to the discussion of economic shellfish; these revisions 
would have added greatly to the precision of the IEA. 


The review seminar admired the biophysical approach 
of Barrie é6toals (1960) in) deseribing tne=distribution of 
benthic communities. Most participants agreed that this 
approach should be extended to other nearshore areas, and 
that the approach should also be used for deep-water communi- 
ties. 


Section 5.12 Ichthyoplankton 


The deficiencies identified by the review seminar 
and in the written comment of DFO are deficiencies in the 
literature. The review seminar agreed that much more 
research on ichthyoplankton distributions (both horizontally 
and vertically) is needed, and that critical spawning areas 
for fish with demersal eggs should be more precisely defined. 
OLABS examined ichthyoplankton distributions during July 
through September only, consequently there is incomplete 
information on fishes that spawn during the winter and 
spring. OLABS did not sample ichthyoplankton over the con- 
tinental slope. 


Section 5.13 Marine and Anadromous Fish 


Section 5.14 The Labrador Commercial Fishery 


The consensus of the review seminar was that this 
section was not complete or accurate. The written DFO com- 
mentary suggests many minor corrections. 


During the review seminar, comment on the complete- 
ness and accuracy of this section was contradictory. For 
example, in session B, Group III stated that "little time was 
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available to discuss fisheries". DFO and group comments 
indicated it was a good section. However, in the closing 
plenary session, Group III contradicted this statement, 
reporting that "The information on fish stocks wasn't compre- 
hensive or adequate." Self-contradictory evaluations appear 
also in DFO's and COGLA's written comment contrasted to oral 
comments made during the review seminar. 


Petro-Canada is concerned that the review seminar 
felt that fifty pages of text, summarizing the results of 
approximately 200 publications, still did not contain enough 
information to adequately describe the Labrador fishes and 
the fishery. 


The major sources of these perceived deficiencies 
appeared to be: 


- reliance on published literature, primarily JFRB and 
its associated bulletins and monographs; 

- failure to tap the so-called "grey" literature in 
CAFSAC and NAFO research documents; 

- failure to seek personal communications from special- 
ists in particular areas; 

- failure to quote sources later than 1979. 


The last source of deficiency was inevitable, because the 
source document for these sections was written in 1980, and 
the compilation of the IEA began shortly thereafter. The 
other sources of deficiency led to the controversy of whether 
it is scientifically valid to rely heavily on personal com- 
munication and unrefereed documents with limited circulation. 
Because these sources of intormation have not been subjected 
to rigorous peer review, the conclusions to be drawn from 
them must be tentative. 


It would have been useful, however, to have asked 
DFO to review these sections before the IEA went to print. 


Section 5.15 Seabirds and Waterfowl 


This section was heavily criticized in the review 
seminar and in written commentary by CWS. The review seminar 
incorrectly believed that recent OLABS data had not been 
quoted. In fact, results of alt 19/79, and 1980 Surveys were 
included. LGL has still not reported the results of its 1981 


or 1982 work. 


The most useful critique of this section is the 
written commentary by Dr. Brown of CWS. The thrust of his 
comment is that the IEA relies too heavily on secondary 
sources (consultants' reports, Godfrey 1966, Bellrose 1976). 
Much of Dr. Brown's comment is based on his personal know- 
ledge of both the literature and unpublished information. 
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The IEA would have benefitted greatly by his vetting of 
Section 5.15 before the document went to press. 


Section 5.16 Marine Mammals 


This section was heavily criticized by DFO, al- 
though the critique was somewhat lacking in rigour. Al- 
though DFO was "not impressed" with the sections on marine 
mammals, particularly whales, DFO did not specifically state 
what the deficiencies regarding whales were, or list perti- 
nent authorities who should have been cited aside from an 
obscure allusion to "recent CETAP work." 


The seminar participants believed that the contro- 
versy over the seal hunt has stimulated research into harp 
and hooded seals. Rather little of this information has been 
published in refereed journals, although DFO indicated that 
CAFSAC documents may contain some information. Except for 
recent OLABS work, there have been relatively few useful 
studies of the numbers, distribution, migrations or ecology 
of marine mammals in Labrador, and this is reflected in the 
IEA. 


| PS Interpretation of Baseline Data for an 
Environmental Assessment 


This section summarizes the review seminar's 
appraisal of Section 6 (Environmental Impacts and Mitigating 
Measures) and Section 7 (An Overview of Social Conditions in 
Labrador). It also responds in a general way to written re- 
view comments from Environment Canada, DFO, and BIO, 


During the review seminar, there was sometimes a 
blurring of the important distinction between the facttal 
content of the IEA, and the way the data had been interpreted 
in forming an environmental assessment. More bluntly, it was 
not always easy to separate verifiable fact from opinion. 


Further, it is clear that both these sections gene- 
rated a great deal of debate within groups, to the point 
where group chairmen were unable to report a consensus on 
particular issues. 


Perhaps the lack of consensus in the review seminar 
reflects the lack of commonly held criteria and guidelines 
for what an impact assessment should contain. In the absence 
of such criteria, there is no way to interpret whether an 
environmental assessment has met the objective desired by 
government, and review of such documents becomes an obscure 
form of literary criticism. 
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Environmental Impacts and Mitigating Measures 


The review seminar did not give Section 6 of the 
IEA the Same thoroughness of review that was given to the 
baseline descriptions in Section 5. Long and important 


elements of Section 6 were barely touched upon. Examples 
are: 


Section 6.1 - which discusses the assumptions implicit 
in the entire section; 

Section 6.3 - contributions of oil blowouts to oceanic 
pollution; 

Section 6.4 - analysis of risk of blowouts; 

Section 6.5 - fate of oil and gas tollowing blowouts; 

Section 6.6 - effect of spills on the physical environ- 
ment; 


It is clear that the review seminar evaluated the accuracy of 
the baseline information primarily in the context of a blow- 
out scenario. However, the seminar was never able to focus 
clearly on the scenario itself. 


The review seminar concentrated discussion on these 
major issues: 


- the applicability of laboratory studies of acute and 
sublethal toxicity to the natural situation; 

- the effect of drilling mud disposal on marine organ- 
isms; 

- the validity of the elaborate blowout scenarios pre- 
sented in Section 6.8. 


Applicability of Laboratory Studies to the Labrador Shelf 


The major comment on the applicability of labora- 
tory studies came from one of the resource persons. Much of 
the information on acute and sublethal toxicity of oil to 
marine life is derived from laboratory studies, but these 
studies can only approximate what would happen during an oil 
spill in the wild. For example, experimental conditions in 
the laboratory are held relatively constant, while in nature, 
conditions such as temperature, salinity, currents and light 
may vary greatly during short periods. Experimental organ- 
isms are held captive, and cannot move to escape from stress- 
ful stimuli. Social responses in laboratory situations may 
be quite different from those in the wild. Synergistic 
effects of environmental stresses are ignored. 


Microcosm experiments and experimental oil spill 
studies such as BIOS could, it was agreed, provide more 
realistic simulations of the effects of an oil spill in 
natural situations. 
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_ One group wondered whether the effects of oil on 
marine life should have been reviewed in the IEA. It con- 


cluded that, without such a treatment, the IEA would simply 
be a literature review. 


Disposal of Drilling Muds 


. The consensus of the review seminar agreed with a 
major conclusion of the IEA; that drilling mud disposal from 
exploratory drilling would cause localized, but environ- 
mentally acceptable perturbations to the marine life of the 
Labrador Shelf. Acute toxicity of drilling muds seemed not 
to be a great concern to seminar participants, because the 
most recent literature confirms that toxicants in drilling 
fluids are rapidly diluted to concentrations below the 
threshold of acute toxicity. 


However, there was considerable concern about the 
potential for chronic pollution by heavy metals in drilling 
muds. Chromium is the heavy metal of greatest concern. 
Ferrochrome lignosulphonate is used in substantial quantities 
in mud systems, and considerable amounts of chromium could 
enter the sea through mud dumping. There is also a concern 
that some sources of barite, such as those from Buchans, New- 
foundland, have high concentrations of arsenic, cadmium, mer- 
cury and other heavy metals. Because barite iS a major com- 
ponent of drilling mud systems, mud dumping could cause 
elevated concentrations of these heavy metals in Offshore 
Labrador waters. 


Sustained monitoring of heavy metals concentrations 
off Labrador was a major recommendation of the review 
seminar. 


Validity of Oil Spill: Scenario 


There was considerable heated discussion of Section 
6.8 of the IEA, which discussed the probable behaviour and 
effects of oil released by a well blowout on the Labrador 
Shelf. 


Some participants mistakenly believed that the oil 
spill scenario was quantitative, and that the scenario was 
derived from numerical information. In fact, the scenario 
was derived from inferences based on what is known of gene- 
ration times, fecundity, relative abundance and behaviour of 
marine organisms. The impact ratings (slight/moderate/ 
severe) applied to the various groups of organisms are thus 
qualitative. They are a first-approximation estimate of the 
time required for various groups of organisms to recover to 
prespill numbers after an oil blowout occurred. 
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; Dr. Brown of CWS felt that the ratings applied to 
certain groups of seabirds were inaccurate, and offered a 
revised scheme of rankings. 


. There was considerable discussion of whether the 
spill scenario should have included even the qualitative 
ratings offered in Section 6.8, because good quantitative 
information is lacking for offshore Labrador. Tentatively, 
the review seminar found this approach a useful first approx- 
imation, although the ratings of impacts on some organisms 
would have to be heavily qualified. Some participants felt 
that, without a synthesis such as the scenario of Section 
6.8, the IEA would have been simply a literature review. 


Summary Remarks - Environmental Impacts 


It is disappointing that the review seminar came to 
no firm conclusions about the kinds of information an 
analysis of impact should present, or the way this informa- 
tion should be interpreted to identify the key environmental 
concerns. The seminar pj) .»ceedings indicate a vague, inarti- 
culate dissatisfaction with the analysis of impact, but the 
commentary is of little assistance in writing similar 
analyses for other documents. However, some implicit guide- 
lines can perhaps be drawn from the interest that seminar 
participants showed in the discussion of the baseline data. 


There was lively interest in the interactive com- 
puter program that will store, manipulate and display coastal 
information for contingency planning purposes. Some workshop 
participants suggested that the results of this program 
should have been included in the IEA; however, development of 
this program is still in progress and results are still un- 
available. Nonetheless, these comments suggest that a carto- 
graphic approach, with mapping of sensitive areas by season, 
would have been welcome in Section 6. 


The review seminar almost universally recognized 
that oceanographic, geological, and sea ice processes are 
driving forces that determine the pattern, intensity, and 
timing of biological events in the Labrador Sea. This sug- 
gests that a biophysical approach to organizing environmental 
information would have been useful in the analysis of impact. 
Although this was never well articulated, it appeared that 
seminar participants would have preferred an assessment of 
the effects of hydrocarbon exploration on ecosystems, not on 


organisms. 


The interest of the seminar in an ecological rather 
than a physiological evaluation of the effects of oil on 
marine life is reflected in the interest in "indicators" of 
"ecosystem health" suggested by brs. Addison and Williams. 


tut Tabt ch Banat 
Tia! > tk NG 


‘S0he Frees i hon’ annK oh eee Mobs 4 20 

sigs can tani eae yheltibegy ql lene (ac os -ahyii aE 

ek ee | uP OFF BF Hive aitediaia & centitw Wad, 7 

; os Welvas @1uciaies U & Vigmhiea mact vei” Wlonw ASE OAs rs 

_ Ty ee a. _ 

a ' @genger Dezeeieagss a Mt ~ se canek 42> 0Rpese ’ 

> ; p 7 — a 7 = leat 

: , : , 
se oa wes teninea wWeivedy of" jedd peddniiiyqreth 2: 4) us 7 

or moe Semmnag Brit 30 Bhatd Pas ‘Jiuyflo. Inches enum’ madd on 


, 
oP 


. Rapa eia4 Gw GMM tO .3n4seour 2 a das ic abey line. 
FJaMmnoCliven. tit WAS YO tenbi 09 bysengraah! ac Viyowe. aad’ 
-} taank ‘OAEOY Gh, OFEDCIME Qqeliienc: |, ~ He iim CHYeIAtS 
nts Gud .d4eqgnd fo ele@vines 849 7/3) Jie) Ge Yai " @tpiee 
isLiadn gei2iw al sadudtsi an 43h in Ye, ai ase Ga 
“SOT J'1S4iQes BNE 4gevewo! . aster a Hays te 
14722 Jen! Jewseanls @f4 forest rw beter rty 01:3 co’ ear ht 
6760 69iiGead eit. lo Adabdavarl> | i Bawote. ad hel deg 
oie M@PISRSS Ini at Ab desusind vi 
‘S7aean yatgel> tue PIOLMDANEG «2D Te . 16et ‘ae Ue. wes. 
PitaAsewe rier eee y W120nel) YsHs,) a ma ama ict: 
as TiGIig #€\f2 Io edleeer @fy Sails & i . ei Mj3py 
12 InGaQgC (he eh ,Jenrgwo! {ADR Old Bi .' / BS) { \Ous 
“wr 2749: e368 olen bee PESTON, + } Tee Tee rivta 
-“OS26O BS J4N9,. JeSoyOR BIHeMHOS Gent re] a LAs 
2108892 YQ seore wvidiened We griegaen id yew Apt pe 
8 BOlsoer. 41° ene yi! ty Tain 


bes.ngouss yliserevinw, Jgomlse agAinua wis) 
@7'® gacavogtg €31 aaa Bae Viel oo lus alte : hana 


OG .YIIaNSIAs .9697F4Q SES Se Im y +7] r 
-pue 2ifaT ,ae8F so0besa! eile i ed Boa iit to onimt’ : 
L479 O0ROS LVN YAbSINeHIS HO qitdosjqs Jevhaynicta ) 2289 
-FORQM Io wiaylans ety Hi hi Iaew stout ayers) ok COLL tay fs : 
Jan  Dewmeuge 31. pASI hd doles 1S) aduen put srA. 
: 40) JP Hete4. SA HD weiety oa A LaWow es haier (i Sa@inge . 
ft Zor VPTeREE 222% ie GS PA sa) au Meu sR foe et a 


 3eittas Me on ni 2 ial 4a tween tal '9 os 
; | Be atom Lid, wit je NVAIHOLaY 2 9f 8 2 nos a ‘toad an 
_ * Seanpea ta Ped | ie ean Wut oi) are | 
q ; A b iM ie ae 
ies sabi er ee or a pv ai 
| ~ «, 3 i * = 


a 


: 
7 
f 


-; -5 


17 


Unfortunately, there is presently no comprehensive 
analysis of the marine ecology of the Labrador Shelf. No one 
has yet provided a unified discussion of the interrelation- 
ships among ocean currents, sea ice dynamics, nutrient dis- 
tributions, energy fluxes through interacting, seasonally 
changing food webs and coastal processes. Thus, a truly eco- 
logical evaluation of the effects of hydrocarbon exploration 
on the marine life of the Offshore Labrador Shelf has yet to 
be developed. For all its flaws, the Labrador IEA is the 
first document that assembles enough of the information 
required for such an analysis to begin. 


Overview of Social Conditions in Labrador 


During the review seminar, discussion of this sec- 
tion also generated much heat, but little light. Three 
fundamental issues pervaded these discussions: 


- the ability and responsibility of natural scientists 
to comment upon the social sciences; 


- the relative merits of presenting socioeconomic data 
in an intuitive, humanistic framework versus a 
factual, statistical analysis; 


- the responsibility of an oil company to present data 
that could be construed as a criticism of local 
people. 

A disappointing element of the review seminar was 
that the participants representing Labrador public interest 
groups (LRAC, LIA) withheld comment on Section 7, pending a 
workshop to be held in November 1982. Thus, the very people 
who were best able to comment on this section said little. 


Some of the natural scientists attending the review 
seminar felt that their training did not equip them to speak 
cogently about socioeconomic issues. However, the consensus 
appeared to be that science and technology could profoundly 
affect the lives of Labradorians, that scientists and techno- 
logists had a responsibility to understand the implications 
of their work on local people, and that they had a responsi- 
bility to address human issues. 


The review seminar was divided on the issue of pre- 
sentation of socioeconomic data. Section 7 of the IEA was 
based on an overview prepared by Dr. A. Williamson of 
Memorial University, a researcher with long experience in 
Labrador. Unlike many socioeconomic analyses, Section 7 was 
written in a discursive, almost "folksy" style that most 
reviewers found lively and readable. The treatment of social 
conditions emphasized Labradorians' dependence on a seasonal- 
ly shifting, pluralistic economy that exploited a wide vari- 
ety of marine and terrestrial resources at different seasons 
of the year. Unlike most socioeconomic analyses, Section 7 
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of the IEA presented very little statistical or demographic 
information such as age structure, ethnic origin, employment 
in the public or private sector, or level of education. 


Many review seminar participants were uneasy with 
the purely descriptive approach used in the IEA. They re- 
commended a more statistical, formal presentation of informa- 
tion, although they had no specific suggestions on the kinds 
of information they wanted. It was recommended that there be 
a survey of social attitudes to oil exploration, and a survey 
of cash equivalence of country foods and other natural re- 
sources used in the subsistence economy. 


There was no discussion of whether a more formal, 
statistical, socioeconomic analysis would be acceptable to 
the people of Labrador. 


The third major element of discussion in the socio- 
economic review was the discussion of sociomedical problems 
in Labrador. In some communities, there is a high incidence 
of communicable diseases, illiteracy, alcohol abuse, and 
other sociomedical problems. Petro-Canada deliberately chose 
not to emphasize these problems in the IEA, because they 
could be construed as a southern outsider's criticism of the 
local people. The company felt that it did not induce these 
problems, nor has it aggravated them. However, the review 
seminar felt that sociomedical problems should have been 
addressed, and that failure to do so constitutes a deficiency 
in the IEA. Failure to discuss sociomedical problems repre- 
sented, to some seminar participants, an attempt to present a 
"“prettified" picture of Labradorian life. Further, it was 
felt that petroleum exploration could, in some ways, be part 
of a solution to these problems. 


Group III put forth one comment that must be chal- 
lenged: "The document makes sugyestions as to how Labrador- 
ians wish to chart their future. It should be up to Labra- 
dorians to let their needs be known, and yet there has been a 
lack of input from these people." The statement that the 
document is attempting to dictate the way Labradorians wish 
to run their lives is incorrect - the document pointedly 
avoids doing so. The second comment of lack of public con- 
sultation is also incorrect. The prime source of the over- 
view is a researcher with over twenty years' experience in 
Labrador. Also, the St. John's scientific review seminar and 
the public review scheduled for Goose Bay in November 1982 
are evidence that the wishes of Labradorians are indeed being 


canvassed. 


Dig Sigh Recommendations for Further Research 


During the course of the review seminar, long lists 
of additional studies were suggested. Some of these studies 
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accord well with the industry objectives set forward in 
Section 8 of the Labrador IEA: 


1. to improve engineering design of equipment used in 
Ongoing exploration and in future production 
systems; 


2. to improve oil spill response; 


3. to improve monitoring systems, both for short-term 
major impacts (spills, blowouts) and for long-term 
chronic pollution. 


As noted in the IEA, the petroleum industry gives low prior- 
ity to funding studies that do not relate clearly to these 
objectives. 


During the review seminar, there was not always a 
clear separation of the responsibilities of government agen- 
cies, the petroleum industry, and the commercial fishing in- 
dustry in undertaking research. Occasionally, it was recom- 
mended that the petroleum industry perform certain studies 
that more clearly were the mandate of government, but which 
government was unable to fund because of fiscal restraint. 


The studies recommended by the review seminar were 
too numerous to evaluate separately here. However, a brief 
Summary of research recommendations could be useful in de- 
signing government, industry, and co-operative research stra- 
tegies. 


Studies Related to Engineering Design 


These studies have been an industry priority, and 
industry is likely to be the major funding and expediting 
agency. Industry's commitment to do Offshore Labrador 
research will likely be affected by the success of explora- 
tory drilling programs now in progress. If the likelihood of 
discovering and developing economically exploitable reserves 
of oil or natural gas appeared remote, it is unlikely that 
industry would continue to fund studies related to the design 
of production systems. 


Agencies such as NICOS AND C-CORE also participate 
in research related to ocean engineering off Labrador. 


Ice Studies 


Section 8.6 of the IEA and John Miller's proposals 
for ongoing research outlined the petroleum industry's plans 
for sea ice and iceberg research. The review seminar indi- 
cated that ice studies were well designed. The seminar was 
concerned that not enough is known for the engineering design 
of year-round production systems at present, that iceberg 
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trajectory modelling be improved and that indices of iceberg 
occurrence frequency be refined. Because they were concerned 
with a possible extension of the exploratory drilling season 
into late autumn, participants recommended more studies on 
freeze-up and pan ice formation. 


Oceanographic Studies 


Section 8.6 of the IEA and Joe Buckley's remarks at 
the review seminar outlined industry's proposals for oceano- 
graphic studies to support engineering design. The review 
seminar generally praised the physical oceanographic research 
that has been done to date. The only recommendations rela- 
ting to engineering design are that the information base on 
sea state be expanded and standardized, particularly for the 
late fall, and that the influence of ocean currents on ice- 
berg trajectories be studied in more detail. Although costly 
to mount, a winter program of physical oceanographic studies 
may be useful for understanding sea ice dynamics. 


Meteorological Studies 


Section 8.6 of the IEA and Bill Thompson's remarks 
during the workshops indicate industry's proposals for 
meteorological research. The review seminar recommended the 
following general ways to improve meteorological information. 
A closer integration of AES and MEDS would ensure timely cir- 
culation of data and avoid duplicted effort. A quicker 
turn-around time for the relayiny of AES data to the operator 
would improve weather forecasting. Industry should devote 
more attention to the problem of ice accretion on rig sSuper- 
structures. The density of offshore weather reporting 
stations should be increased. Petro-Canada's 1982 meteoro- 
logical program in support of drilling operations has, in 
fact, included more automated offshore stations than pre- 
viously. 


Geotechnical Studies 


The review seminar had strong reservations about 
whether there was sufficient information on geotechnics, be- 
cause of the limited applicability of the site surveys, which 
are done ina relatively small area surrounding each prospec- 
tive new well. Although these site surveys may be adequate 
for exploratory drilling from floating platforms, the review 
seminar felt that there was not enough information to install 
bottom-founded production systems or pipelines. The review 
seminar recommended closer liaison between industry and re- 
searchers at C-CORE, NICOS, and Ocean Engineering (MUN). The 
distribution of seafloor sediments and the geographic distri- 
bution of iceberg scouring were the most pressing research 
priorities identified by the seminar. 


sizes, J ¥6L A008 oh fine 49D oF, tie el fe sit a : 
Ae JO) eienscay) 4 yadeuting ant? fw: 36qbuda we 
ve leus eat o yt ay tL Peuhian 4 PHONG air woe Bird Fy, 
SYIGIOGa * tae tO nNae bby ia city wth bashes vir vil? IOReL 
hled shot seOiemeeoe? ying adt ,oaeh ot Neha \ olga Mr 
fee Bead nus Peron) GAS. dad? OI Faleeh: prerseyi/Brea ad 
ont Qo? yiaal wots Metisorwehnre se tind /oebes: act erry ts ‘ 
“201 "0 asrqog T7370 gees  Sxieaul ine ‘S. FeEns ‘wie id = a : 


yiteoo MyuotstA .tieseb wade. me Berets od gelato shake 
Safrouse Biv yOonsade Lao! pay 9). Hadroin, Serna. % eae 
POLY D wh Bee HI TOP A) ey 9On (er care aid ee 
n ils Site 1 onto 
: as -r pesey 
eo ¥ eme * ocean eran iy V4 ie £291 ala i : : 
aj) { Get 2° ¥ mE fi OTs é aa ‘ f nd = ti 
an +itte | Fant i"eo3 © Cy Sa S Uc’ ®t oes 
7053 Lin pion oo ihe i #vale ation 
iy ylems? | BIG if] iay NSA ; OAc ‘A 
{ | it 20 DoF Lui i feLue 
109 eM ‘2 7, 6980 6A oe) { rie weg 


7 
Wags sud l how tr i users 
iam £&' nAnK. 34 ot notrvedz 
agit enor eTeI0 att 3 eos Teoneee | 
! ned nNorjygeig s in Ti ape) 4 hel = ; 
i haloihy 


ni 9s70s0 
Aah 


PIh*Gny at Twi! tun it’ ite ony iasiszedw 


: rm Liw ' a ei Rh eon " wo at he agi 7) 4m adm 
39 77 SR oft hwo rs ote Lh oi ip} j rd inh e168 
Cin At a a ;-* » Lan 6 Ww ie 4 bLow we aves 
daiwa. « HPO ME MMAR AS MONT det Lees Pagvetelakew 34 


tte va 1 HOC Vem yy eo) PlGkm® Jom Baw ; ‘hl! Ales sea igom 
“ey Va? af i a Betis ore | 4 / et Le ey, he ee | Bi Atyib. ) 4) SEK G2 no fad 
9 -@) DHA YI ie MY PWS spi Priya Mut i Ag96al 0 wri am CISe8 4 wen ber 

i. ae PEW ONS Ceaat Chiny All Fh hia da. asec 

= bS2® a1), Ht mow? Drb-osiguities son) ie sy JM Watsons i 


woes 9 Sz Je. St ote | tines of ?6 nee 
; sa TH 4 vatary at ob sei nn oo) 4 +: 


- 


V4 


rl 


Studies Related to Improved Oil Spill Response 


The review seminar identified a vast spectrum of 
studies that could loosely be said to relate to improved oil 
Spill response. However, the repertory of existing counter- 
measures for the Labrador Shelf is very limited: 


- surveillance and monitoring (do nothing, but follow 
the movement of a slick) 


- chemical dispersion 

- mechanical containment and cleanup of floating oil 
- subsea containment of oil above the wellhead 

- in-situ combustion of oil trapped in sea ice 


- mechanical cleanup of oiled beach sediments, with 
combustion of stranded oil 


- treatment of oil with sorbents, coagulants, and 
sinkants 


When an oil spill actually occurs, the basic use of environ- 
mental information is to help decide whether, where, when, 
and how to apply any or all of these countermeasures. 


Industry has found it difficult to see the direct 
application of sophisticated ecological studies to the basic 
decisions affecting the choice and application of counter- 
measures. Thus, associations such as the Canadian Offshore 
Oil Spill Research Association (COOSRA) spend more money on 
developing countermeasure techniques than on understanding 
ecological processes. A similar technological bias occurs in 
the two government agencies directly concerned with offshore 
countermeasures - the Environmental Protection Service and 
the Canadian Coast Guard. 


Pragmatically, on-scene commanders do not use com- 
plicated ecological information when they organize an oil 
spill response. The basic environmental information needed 
for oil spill response is: 


- a ranking of the relative vulnerability of the biota 
to oil at the time the spill is taking place 


- the location of sensitive concentrations of marine 
iite 


- the location of sensitive areas of human activity 


- the present location of the spilled oil 
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- the physical and chemical state of the oil 


- a forecast, in real time, of where the oil is likely 
to go 


ane | forecast of weather conditions that might affect the 
weathering of oil and the applicability and feasi- 
bility of countermeasures 


- a ranking of areas where countermeasures are likely to 
be effective. 


While this listing is simplified, it does indicate that the 
information actually required for oil spill response is far 
less complex than biological scientists assume. Information 
on energy fluxes in food webs, competitive relationships, or 
stock recruitment will have little bearing on whether or not, 
for example, dispersants are used. In short, many of the 
studies recommended by the review seminar would produce in- 
formatron that is “nice to know", but of Weeee use Ana? real 
environmental emergency. 


Nevertheless, the review seminar did make some re- 
search recommendations that may greatly improve contingency 
planning. They are summarized in the following paragraphs. 


Identification and Ranking of Sensitive Areas 


It is convenient to divide sensitivity mapping into 
coastal and offshore categories. Features considered in 
coastal sensitivity mapping tend to be relatively static in 
location over a period of years or decades. These include 
shoreline texture, wave energy and fetch, shoreline vegeta- 
tion, bird colonies, traditional fishing areas, settlements 
and estuaries of salmon spawning streams. These relatively 
static and predictable features are relatively easy to map. 


By contrast, the sensitivity of offshore areas 
appears to be influenced by more dynamic processes that may 
vary considerably during a period of a few days or weeks. A 
partial list of these processes includes: upwelling, surface 
currents, sea ice conditions, temperature and salinity grad- 
ients, location of prey concentrations and migratory behav- 
jour. Because these determinants of sensitivity are dynamic, 
they do not lend themselves readily to sensitivity mapping. 


The review seminar supported the interactive com- 
puter program for storing and manipulating information on 
coastal geomorphology. The seminar recommended that the 
scope of the proyram be expanded to include biological data 
and information on the human use of nearshore resources. 
Sensitivity mapping should be extended into the Strait of 
Belle Isle and Hudson Strait. 
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Although not explicitly stated, many of the re- 
search recommendations dealt with identifying and ranking 
sensitive offshore areas. The review seminar universally 
accepted the notion that physical oceanographic and ice pro- 
cesses are primary determinants of biological processes. The 
review seminar strongly urged research into the relationships 
among physical processes and nutrient, plankton, fish, sea- 
bird and marine mammal distributions. Such information would 
ultimately lead to a better ability to predict the location 
of sensitive offshore areas at critical periods of the year 
(e.g. seal whelping, seabird chick-rearing, cod spawning, 
migration). 


The existing literature contains little information 
on critical areas for marine life during the winter season. 
Although exploratory drilling ceases in autumn, the review 
seminar was concerned about the possibility that a late- 
season blowout might not be controlled by a relief well until 


the following spring. A general recommendation was that more 
information be gathered on winter distributions of seabirds 
and marine mammals. Unfurtunately, this information would 


not be especially useful tor contingency planning, because 
oil entrapped in sea ice cannot be effectively cleaned up 
until the ice begins to melt in spring, by which time oil- 
contaminated pack ice may have moved a considerable distance 
from the blowout site. Thus, although winter studies would 
provide detailed information on the magnitude of environ- 
mental impact, nothing practical could be done with this in- 
formation to mitigate the impact of an uncontrolled late sea- 
son blowout. Existing countermeasures technology is simply 
too limited. 


The review seminar also recommended further re- 
search into the effects of oil on the epontic (under ice) 
community of Labrador, and into the proportional contribution 
of epontic algae, the phytoplankton and macrophytes to total 
productivity. Similar work is being done in the BIOS 
program, and results will probably be applicable to Labrador. 
Although this research might be interesting, it has no 
practical application to the design of an oil spill response 
strategy, because of the limitations of existing technology. 


The review seminar made a general recommendation 
that computerized, mathematical scenario models be developed 
for assessing the impact of routine production operations and 
of environmental emergencies. The seminar recommended that 
ecological, economic, operational and mitigative factors be 
considered. COUSRA is already supporting the development of 
spill scenario modelling of this sort, although these models 
are still at a rudimentary stage. If such models eventually 
become able to make predictions in real time, they will be a 
powerful tool for helping on-scene commanders to decide how, 
when, and where to deploy equipment and manpower during a 


spill. 
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Studies Recommended for Improved Monitoring 


Generally, the purpose of monitoring studies is to 
detect and measure man-induced changes in the environment, 
and to recommend courses of action to minimize reductions in 
the diversity, productivity, or standing stock of marine 
life. A problem with monitoring in a varying environment 
such as offshore Labrador is the difficulty in separating 
man-induced changes from natural variations due to changes in 
climate, mass transport of oceanic currents, or the invasion 
of new species of pathogens, predators and competitors. A 
further problem is distinguishing the changes caused by one 
class of human activity (e.g. petroleum exploration or 
production) from others (e.g. fishing, hunting, or stream 
impoundment). 


The review seminar agreed with many recommendations 
for monitoring made in the Offshore Labrador IEA, and 
suggested other monitoring studies as well. The review 
seminar did not clearly articulate which types of monitoring 
studies should be undertaken by industry, and which by 
government. There appeared to be considerable support for 
co-operative research supported by both sectors, and for the 
concept of integrated studies set forth in the IEA. 


The IEA recommended monitoring studies to establish 
baseline heavy metal and hydrocarbon concentrations in water 
and in seafloor sediments of the Labrador Shelf. This re- 
commendation was supported in the review seminar. Some par- 
ticipants noted that the chronic sub-lethal toxicity of heavy 
metals (notably chromium) released from drilling muds could 
well be more significant environmentally than the effects of 
a blowout. Benthic organisms, perhaps scallops, were sug- 
gested indicator organisms. It was also recommended that 
drilling muds be monitored for radioactivity. 


A wide variety of studies were suggested to monitor 
the changes that could result from a natural gas or oil blow- 
out. Possible indices of "ecosystem health" were suggested: 


- phytoplankton standing crop, interpreted by Landsat 
imagery; 


- the concentrations of mixed-function oxidases, which 
are indicators of generalized stress in organisms; 


- fatty acid concentrations. 


A problem with some of the suggested monitoring studies is 
repeatability. It is unlikely that industry will fund multi- 
year studies of ecological processes purely for monitoring 
purposes, because it would be excessively costly to repeat 
such long-term studies periodically. It is more likely that 
a few indicator organisms would be selected for periodic 
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evaluation. However, there were no suggestions from the 
seminar as to which indicator species should be selected. 


The review seminar strongly urged the collection of 
Sociomedical statistics, as a way of monitoring changes that 
hydrocarbon exploration may be making to the social fabric of 
Labrador. While this information might perhaps have been 
useful to include in the IEA, the responsibility for col- 
lecting such information rests primarily with provincial 
agencies in charge of health and welfare, education, and 
community planning. It is true that the petroleum industry, 
acting on the advice of the communities and the provincial 
government, must act responsibly in its employment practices, 
the siting of its facilities and in the environmental safety 
of its operations. However, a point made strongly in the 
IEA, but missed by some of the seminar participants, is that 
hydrocarbon exploration is but one of many factors that could 
affect social change in Labrador. 


145,08 Guidelines for the Preparation of Assessment 
Documents 


A fundamental source of frustration in the review 
seminar was the lack of a clear understanding of the purpose 
of the Offshore Labrador IEA, and the lack of measurable 
standards to judge whether a document succeeds or fails. 
Because the IEA was not a decision document, (i.e. its 
acceptance would not affect whether oil exploration would be 
allowed to proceed) this absence of measurable objectives was 
tolerable. 


The lack of explicit guidelines for writing assess- 
ment documents has encumbered the environmental assessment 
process in Canada. Industrial proponents are concerned 
because they must spend large amounts of money collecting 
information that is "nice to know", but has little, if any, 
application to project design, compensation schemes, mitiga- 
tion, or contingency planniny. Projects that are necessary 
to the country's economic growth may be needlessly delayed, 
because information needs are identified through a time- 
consuming adversarial review process. Deficiency-listing 
could be avoided if information needs and sources were to be 
clearly identified at the beginning of the environmental 
review process, not at its end. On the government side, 
regulatory agencies are frustrated because assessment docu- 
ments never seem to provide enough information for clear 
"ves/no" decisions to be made, for effective environmental 
operating conditions to be developed, or for monitoring pro- 
grams to be implemented. Often, this adversarial review 
process can lead to cynicism on both sides, 


The need for explicit guidelines in preparing 
environmental documents was raised during the closing plenary 
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session of the review seminar. Although there was general 
agreement that government should develop specific guidelines 
at the beginning of the environmental review process, there 
were no concrete proposals about the kinds or amount of data 
that a proponent should be required to supply. There were 
also no concrete suggestions about how government should make 
its information requirements known to the proponent, though 
it was agreed that the present process is unsatisfactory. 
Disappointingly, the review seminar did not bring the issue 
of guidelines into clear focus, and the discussion was 
dropped. 


The Pacific and Yukon regions of Environment Canada 
have recently made a useful suggestion for improving environ- 
mental assessment. The suggestion involves "scoping 
sessions" at regular points in the assessment process. At 
the beginning of the process, the proponent and government 
regulators would develop a detailed list of information 
requirements, with measurable targets for the quality and 
kind of information that should be presented. There would be 
explicit instructions upon the way that baseline data should 
be analyzed and presented. Interpretation of the data would 
be done in a way that would provide definitive answers to 
specific questions. 


For government regulators, this concept would en- 
sure that assessment information is collected to meet their 
specific needs, and would also facilitate the design of joint 
government/industry studies. The proponent has some assur- 
ance that the environmental information being collected is 
acceptable to government, that money will not have been 
wasted in unnecessary research, and that projects need not be 
delayed in rectifying data deficiencies that ought to have 
been clearly identified in the first place. 


f Wee ee Purpose and Explanation of the Numbering 
System to Match Seminar Review Comments 
with Petro-Canada's Responses 


In order to place some further perspective and 
evaluation on the many comments that were expressed in Group 
I, II and III discussions and in written reviews by govern- 
ment, Petro-Canada undertook to respond to the points of con- 
cern raised. It was necessary to establish a numbering 
system whereby the numbered seminar review comments could be 
matched to the corresponding Petro-Canada response. For 
reasons of clarity, the matching Petro-Canada response has 
been placed immediately below the seminar comment in bold 
type. The numbering system commences in Section II with the 
Group I discussion in Session A and continues through the 
three written government reviews in Section IIl. 


This endeavor entailed additional study searches to 
update the information available. It is Petro-Canada's hope 
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Section II 
2.0 PROCEEDINGS OF THE SCIENTIFIC REVIEW SEMINAR 


231° Introduction 


Oil and gas exploration has been ongoing since 1971 
in the Labrador offshore. Since 1980 Petro-Canada Inc. has 
functioned as operator for the Labrador Group of Companies, 
the holder of the largest block of leases in the area. 


In recognition of the need for environmental infor- 
mation in its area of operations, Petro-Canada produced a 
document in January 1982 entitled - Offshore Labrador, 
Initial Environmental Assessment (IEA). As noted in the 
Letter of Transmittal for the document: 


"This Initial Environmental Assessment will be circu- 
lated widely within the petroleum industry, within 
agencies of the Government of Canada and of Newfoundland 
and Labrador, and among members of the concerned public. 
It is hoped that this IEA will help clarify, and perhaps 
resolve, the environmental concerns raised by offshore 
hydrocarbon exploration in Labrador. Comments on the 
material contained in this Initial Environmental Assess- 
ment will be welcomed". 


In an effort to facilitate the review and appraisal 
of this document, Petro-Canada retained LeDrew Environmental 
Management (LEM) Limited to organize a scientific review 
seminar. The seminar was held at the Lester Hotel, St. 
John's, Newfoundland, May 18-19, 1982. 


The stated purpose of the seminar was to review and 
evaluate the IEA document and to identify and priority rate 
further necessary studies. 


A group of approximately thirty scientists and 
Managers were invited from government and universities. This 
was augmented by eleven resource persons from Petro-Canada 
and its consultants. The participant list was developed 
through consultation with involved agencies and was aimed at 
inclusion of scientists interested in or active in Labrador 
otfshore. 


Following an Opening Plenary Session, the partici- 
pants were divided into three heterogenous groups. Each_ 
group reviewed the IEA in a three-session exercise. During 
each session a specific group of resource persons was avail- 
able to outline work in the IEA, describe further work under- 
way or completed since IEA release and encourage discussion. 
Appendix 1 of the IEA document contains the agenda for the 
seminar, a description of the area covered by each session, 


and a list of participants. 
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The sessions proceeded concurrently with each work- 
shop group tackling a different session at the same time. 
The staggering was intended to allow the same resource 
persons to work with each workshop group. Each of the three 
sessions lasted three hours, so a total of nine hours was 


allowed for detailed review of the document by each work- 
shop. 


Following the completion of the review sessions, a 
two-hour wrap-up (brainstorming) session was held by each 
workshop group. At this session the participants tried to 
relate information deficiencies to potential impact concerns 
so that a priority listing could be established. 


The workshop sessions lasted until mid-afternoon of 
the second day. Following a break, the Closing Plenary 
Session was held. Each chairperson reported on the conclu- 
sions reached during the brainstorming session. This was 
followed by a general discussion on the exercise, with 
closing comments by Dr. W. Speller (Petro-Canada) and B. 
LeDrew (LEM). 


To assist in recording proceedings, each workshop 
group was assigned a rapporteur who was at the disposal of 
the chairperson. The notes taken formed the basis of this 
summary document which serves as the report on the seminar. 


2.2 OPENING PLENARY SESSION 


Zeek Introduction —- Dr. S. Wayne Speller, Manager, 
Impact Assessment (Offshore), Petro-Canada 


Two reviews of the Initial Environmental Assessment 
(IEA) are being conducted, the first of which is the scienti- 
fic review going on here. The second is to take place this 
fall in conjunction with the people of Labrador. These 
reviews are being sponsored by Petro-Canada as the operator 
for the Labrador Group of Companies. Bevin LeDrew has been 
responsible for the planning and organization of these 
sessions. 


The concept and idea for the reviews originated 
with the OLABS Committee, which is composed of Larry Coady 
(Department of Fisheries and Uceans), Duncan Hardy (Canadian 
Oil and Gas Lands Administration), Camille Mageau (Department 
of Indian and Northern Affairs), Barbara Fowler (Newfoundland 
Petroleum Directorate), David Barnes (Newfoundland Department 
of Environment), Bob Wiseman (Department of Fisheries and 
Oceans), Clara Michelin (Labrador Resources Advisory Council) 
and myself. 
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This meeting represents the first comprehensive and 
interdisciplinary review of a document such as an IEA. The 
workshop sessions will encourage the participants not only to 
examine the sections for which they are individually respons- 
ible, but also to read and think about the document in its 
entirety. This process is an escape from the format of 
written correspondence for reviews that have typically gone 
on in the past, and which I have, in government and now in 
industry, found to be frustrating. I have always felt that 
there was so much more to be gained through open discussion. 


This is a learning experience. It is hoped that 
what is learnt here will be applied to future reviews. For 
example, it is proposed that we do a review of the Eastern 
Arctic Marine Environmental Survey (EAMES) program data 
reports and that the reports be integrated sometime this 
fall. I think that we would like to encourage the same type 
of review by the academic community and government together 
with industry to evaluate that program. 


In looking at the reason for this review, we must 
consider the histories of the IEA for offshore Labrador and 
of impact assessment in general. The IEA is not a document 
that allows an activity to take place. Exploratory drilling 
had been taking place on the Scotian Shelf, the Grand Banks 
and offshore Labrador prior to the start of the Offshore 
Labrador Biological Survey (OLABS) program in 1977 and prior 
to 1980 when this report was begun. 


It is important to recognize that there is a degree 
of disparity in government's position. North of 60°N, the 
EAMES program was implemented to allow for exploratory dril- 
ling, while south of this “border" industry was free to con- 
duct its drilling operations without such documentation. The 
OLABS program was designed as an extension of the EAMES pro- 
gram: to look at the potential implications of oil, particu- 
larly oil spills, that may range down from the Davis Strait 
to the Labrador Sea; to understand the potential impacts of 
oil spills in the Labrador Sea; and to plan oll spill contin- 
gency measures with greater ability. 


Energy, Mines and Resources (EMR), Petro-Canada and 
the oil companies recognized this need for consolidation and 
documentation of the data base. The IFA provides a descrip- 
tion of the environment, an assessment of impacts, and a dis- 
cussion of the issues involved with offshore activity. The 
term IEA was chosen because it was felt, at least by Petro- 
Canada, that it does not infer a request for approval of a 
project, unlike IEE (Initial Environmental Evaluation) which 
is part of the Environmental Assessment and Review Process 


(EARP). 


One of the objectives for which we are here today 
is to determine if this document is suitable to support oil 
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spill contingency planning on the Labrador Coast. It could 
then be used by Petro-Canada and possibly also by Chevron, 
Dome, BP and other companies. ‘The IEE prepared by Mobil Oil 
for exploratory drilling on the Scotian Shelf was used by 
Petro-Canada. EMR had requested preparation of that IEE in 
Support of contingency planning. 


. Normally the Canadian Oil and Gas Lands Administra- 
tion (COGLA) organizes a scientific review of an IEA or simi- 
lar documents, involving both government and industry. On 
the basis of that review they could approve of the document 
in support of contingency planning. What we have tried to do 
here is to extend the review to involve the provincial gov- 
ernment, universities and residents. We hope that you will 
assess how well Petro-Canada has done in putting together the 
IEA, and what further information should be included in sup- 
port of exploratory drilling. The purpose in holding an open 
forum is to provide a means of information exchange. We 
believe the people of Labrador are interested in and have the 
right to know about what is being done. They have the right 
to express their interests and concerns and should have the 
opportunity for doing so in a forum rather than through 
correspondence. 


I would like to explain that the IEA is not a re- 
view of the OLABS program. When this document was in its 
final stages we were only about one-quarter through the OLABS 
program. We recognize that this document, like most of its 
kind, was outdated when it reached ;ress; many of the 1980/ 
1981 OLABS,,reports were not. ready... One. of the. purposes. of 
involving the resource people in the workshops is to present 
an update of the OLABS studies completed since the IEA was 
written. Another program parallel to OLABS is the Labrador 
Offshore Resources Study (LABORS) program, which is a series 
of physical environment studies undertaken in support of pre- 
liminary engineering design necessary for offshore production 
systems. This work was done and supported by Petro-Canada 
and its partners and was not a federal requirement. Much of 
the oceanographic, meteorological ice and geotechnical infor- 
mation was incorporated in the IEA. Joe Buckley, Bill 
Thompson and John Miller from Petro-Canada are here as re- 
source persons who have been involved in the collecting and 
analysis of data and they have contributed to the writing of 
the IEA. We feel that you will benefit from these people and 
will gain a comprehension of the information that is avail- 
able. 


We have asked Bevin LeDrew to complete a summary of 
these discussions, and towards our objectives, to include an 
assessment ot how adequately Petro-Canada and its partners 
prepared the IEA and to document your tfeelinys on the ade- 
gGuacy of data. 


I will ask you to bear with your chairpersons as 
they bring the discussion back to the basic questions - 


organization of the IEA, is the information readable, and how 
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complete is it. This review will be a learning experience. 
We hope that, whatever your area of expertise, you will 
participate in discussions of those elements of the document 
not in your field and will ask pertinent questions as you 
can. You will be meeting other scientists and managers, and 
this is an opportunity to appreciate the ideas of your 
colleagues and of the exploration people involved in activi- 
ties along the Labrador Coast. 


We all recognize that this is an active stage in 
the evolutionary process of impact assessment in Canada. We 
are all aware of the Environmental Studies Revolving Fund 
that is available, the efforts, new legislation and responsi- 
bilities of COGLA. We are also aware that many of you in 
this group may well be making applications to COGLA for 
environmental studies. I hope that in the discussions and 
debates that you do listen to the points that your colleagues 
are making. This will assist in appreciating what is 
required, where we are in the process of evolution of impact 
assessment and the efforts of COGLA, and will help in the 
organization of programs that might be funded by the 
Revolving Fund. 


I encourage you to work hard, to get to know each 
other and to participate as much as possible. 


OFFSHORE LABRADOR DRILLING OPERATIONS - BRUCE BERRY 


(Mr. Berry's address to the participants reviewed 
drilling operations in general with emphasis on activities 
which are site specific to offshore Labrador. As well, he 
outlined the drilling program planned for 1982. The talk, 
illustrated with overheads and slides, provided a good back- 
ground for the substance of the workshop sessions). 


Petro-Canada is now the operator for the Labrador 
Group of Companies, having taken over this role from the 
Total Eastcan company which functioned as the operator from 
1973 to 1979. Much progress has been made in exploratory 
drilling off the Labrador coast since the first attempts in 
Lyyt. 


The sequence of events in exploratory drilling 
begins with examination of geological structure for potential 
hydrocarbon-bearing zones. Mr. Berry described subsea geo- 
logical structures, seismic surveys and bathymetric mapping. 
The drilling operation was covered in detail: casing string 
placement, Blow Out Preventor (BOP) functioning, disconnect 
operations, drilling mud components and their functions, 
hydrocarbon testing, and finally, well abandonment. Offshore 
logistics include onshore marshalling areas, helicopters and 
supply ships. Third party services (mud logging, cementing, 
position detection, ice surveillance and weather forecasting) 
provide expertise to specific drilling and related activi- 
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ZeLed Session A - Resource Presentations and 
Discussion 


The resource persons for this session were Jean- 
Marie Sempels (Geology, Coastlines and Geotechnical Hazards), 


John Miller (Ice) and William Thompson (Climatology/ 
Meteorology). 


Each of these individuals gave a brief presentation 
to the workshop groups. In each case the presentations 
became interspersed with discussion of items of concern. A 
brief overview of the three presentations is presented below. 
The discussion which followed each presentation is documented 
by workshop groups. 


Jean-Marie Sempels provided a summary of the report 
contents and provided an update on subsequent work in each 
area. Except for the section on coastlines, the sections 
under consideration do not contain original work, but 
represent a literature review. There has, since completion 
of the report, been no new work on geology/physiography. On 
coastlines, the information developed for the document "A 
Contingency Plan for Labrador" was not included in the IEA. 
There has also been considerable work undertaken since the 
preparation of the IEA. Coastlines near Nain, Makkovik, 
Hopedale and Cartwright were videotaped for mapping and 
classification. A computer program is being developed to 
retrieve coastline information for use in oil spill res- 
ponse. 


Geotechnical hazards were described with some 
emphasis on the significance of unconsolidated boulder beds 
and their effect on drilling operations. Dr. Sempels offered 
an opinion that the section on yeotechnical hazards could 
have been treated in greater depth to better describe the 
hazards posed by these issues (shallow gas, boulder beds) and 
to provide an opportunity to discuss the strategies used to 
address these hazards. 


John Miller presented an overview of material in 
the IEA and an update on ice related projects under way or 
planned. 


The ice in the Labrador Sea is predominately first 
year, with multi-year ice occurring as an import from Davis 
Strait and Baffin Bay. First year ice is characterized 
according to stage of development and thickness (new, grey, 
grey-white). The maximum proportion of this ice is reached 
in February. Thicker, older ice is relatively more prominent 
later in the season. 


The patterns of ice extent progress from north to 
south and from the shoreline seaward beginning in northern 
regions in November. The maximum extent of ice cover is 
reached in April when ice may extend to the Grand Banks. 
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By late May or early June the pack ice edge has 
usually retreated north as far as Groswater Bay. 


Concentration of ice varies with distance from 
Shore. Shearing takes place along the edge of landfast ice. 
At the seaward edge, the effect of wave action creates a 
localized peak of concentration. 


Surface roughness also varies with distance from 
shore, with maximums occurring at wave-ice contact. Floe 
size varies across the width of the pack. Very small floes 
(less than 20 m diameter) are found near the ice edge, and 
size increases to the interior of the pack with large to vast 
sizes of 100-5000 m. Wave energy and its attenuation by the 
ice accounts for the range in floe sizes. High frequency 
waves attenuate rapidly whereas only longer period swells 
penetrate to .thewinterioneoft pike ipack } 


Ice motion can be described on a regional or local 
scale. Generally the ice moves to the southeast at about 
10 km/day. Local movements in the order of 15-30 cm/sec also 
occur. The estimated maximum speed of ice movement is 
190 cm/sec, and this is based on an assumed coupling coeffic- 
ient applied to a maximum storm event. 


The maximum thickness of undeformed first-year ice 
has been calculated at 1.5 m. Undeformed ice is, however, a 
minor component of the Labrador pack. Rafting and ridging 
creates ice with thickness of 1.5 - 5m. Maximums to 7 m 
have been reported. 


Ridges form when ice buckles under pressure. Laser 
profilometry suggests there are about four ridges per kilo- 
meter, however, this may be an overestimate. 


Salinity is an important character as it affects 
ice strength. Mean salinities in young ice are 10-15 parts 
per thousand, Older ice is in the range 4-8 C/oo. Verti- 
cal gradients of salinity exist but can be masked with 
flooding and rafting. 


Density of first-year ice 1s in the range ‘or 
850-920 kg/m>. Crystal structure comprises medium to fine 
grained (5 mm) components with a random c-axis orientation. 


Ice strength information is not extensive, and has 
often been derived from small scale tests which are inappro- 
priate for large-scale applications. 


Icebergs originate in Greenland and, to a much 
lesser extent, the Arctic Archipelago. After calving, it 
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takes an average of 2-3 years for an iceberg to reach south- 
ern Labrador. The residence time off Labrador is very short 
as the icebergs drift southward. 


Most of the knowledge of iceberg size is based on 
observations from drill rigs, hence the data represents bergs 
on the shelf and not those occurring along the marginal 
trough or the continental edge and rise. Typical dimensions 
are: length 550 m maximum, 100 m median, draft 225 m maxi- 
mum, 77 m median. Mass is inferred on the basis of physical 
dimensions. John Miller quoted a maximum of 25-30 million 
tons, whereas others in the workshop groups felt this should 
be 40-50 million tons. The maximum mass that can be effec- 
tively "towed" is 2 million tons. 


The numbers of icebergs that occur is not well doc- 
umented and a good data set needs to be developed. 


Studies now underway or planned were summarized. 
Those studies in progress include: 


ae Regional Iceberg Mapping 


This involves re-working a data set used by C-CORE 
to calculate iceberg density distribution by 
season. 


b. Three types of remote sensing devices are being 
examined for use in mapping ice type and extent 
(passive microwave, active microwave, and visible 
and near visible infra-red). 


cour Ice characteristics of the marginal ice zone are 
being examined to see whether models developed for 
other areas can be applied to the Labrador pack. 


oly Sensors are being evaluated for detection of 
deformed ice. 


e. The effect of averaging interval on iceberg velo- 
city is being examined. 


Proposed studies include: 
ae Regional Sea Ice Mapping 


The present Atmospheric Environment Service (AES) 
(Ice Central) services to support shipping are lim- 
ited to 56°N. Petro-Canada has proposed a joint 
program of helicopter and icebreaker surveys to 
examine physical, mechanical and motion character- 
istics of pack ice. 
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Db. Iceberg Flux. 


An examination of requirements to obtain better 
numbers. 


Ce Consideration is being given to further use of 
laser profilometry or air-photo interpretation to 
study rafting and ice deformation. 


ag Iceberg stability studies. 


eC. Iceberg motion will be studied by deployment of 
tracker buoys. 


Bill Thompson described the data base upon which 
the Climatology section was based. 


He pointed out that Petro-Canada has recognized the 
shortage of data, particularly from the North Coast. Three 
satellite recording stations have been installed on offshore 
islands as close to the shelf as possible. Other meteorolog- 
ical data is yathered wherever opportunity permits. 


Several corrections to the IEA material were 
noted, 
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GROUP 1 DISCUSSION —- Dr. David Stone, Chairman 


- Mr Anthony Shallow, Rapporteur 


Geology and Physiography, Coastlines and Geotechnical 


Hazards 


aos 


There was considerable discussion of coastline work and 
an expression of concern that Petro-Canada continue fine 
scale mapping, and further that more recent work be 
somehow integrated into the IEA document. 


(Response) The IEA will not be revised and reprinted. 


The issue of modifying the document (why and how) 
received some consideration at various times through 
this session. Since much of the recent work is con- 
sidered more valuable than that which preceded (and was 
included in) the IEA, there was a strong feeling that 
some means should be found to incorporate this 
material. 


See response l. 


There was an expression of interest in the development 
of a computer program for storage and retrieval of 
coastline (geological) data. Support was expressed for 
the concept of expanding this model to include biolog- 
ical and socio-economic information. 


The practicality of videotaping the entire coastline, or 
just the low energy areas, was considered and concluded 
to be unfeasible. Some discussion then centered on the 
rationale for trying to clean a beach, as even areas 
like Porcupine Strand (a long stretch of sandy beach) 
are hardly tourist attractions at present. 


Comment accepted. 


The consideration of the relevance of each section to 
the entire document led to a discussion as to whether 
the geology section contained unnecessary detail (e.g. 
on terrestrial geology of Labrador). The consensus was 
that the section on geology would have done well to con- 
centrate on the region from shorelines seaward with 
specific emphasis on coastlines and the geology of 
petroleum-bearing structures. 


Comment accepted. Terrestrial information is not 
especially relevant. 
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The discussion on geotechnical hazards first focussed on 
boulder beds, their significance to drilling operations 
and their relevance to environmental impacts. The 
potential problem identified was one of delays that 
could be incurred in drilling a relief well in the event 
of an uncontrolled blowout. Unfamiliarity with techni- 
cal details hampered discussion. However, given the 
short drilling season that exists, and keeping in mind 
the actions that would be necessary in the event of such 
a disaster, it was considered unlikely that boulder beds 
would, for example, cause a great delay in relief well 
drilling. In any event, new techniques to identify 
boulder beds, and the area of site surveys (2 km x 2 km) 
should ensure that this is a known factor in the event 
of an emergency. 


Agreed. Boulder beds may cause downtime in routine 
operations, and could cause some delay in relief well 
drilling. 


It was suggested that, for completeness, a discussion of 
Shallow gas problems, liquifaction and turbidity should 
have been included in the geotechnical hazards section. 


Shallow gas and liquefaction were, in fact, discussed in 
the IEA, although the discussion was brief. Neither 
have been a problem in drilling to date. Petro-Canada 
presumes that “turbidity” in fact refers to "turbidity 
flows", which might be a problem if drilling were to 
take place in submarine canyons or in saddles, instead 
of on the banks. 


Sea Ice and Icebergs 


While John Miller's presentation was well received and 
generated considerable questioning aimed at educating 
the participants, there were several criticisms of the 
IEA document, and of the supporting reports referenced 
therein. This raised the issue of accessing and asses- 
sing referenced documents. Many industrial research 
reports do not go into the public domain and are kept 
proprietary, at least for a certain period. A partici- 
pant from COGLA pointed out that ultimately his agency 
hopes to make all data (but not necessarily the 
analysis) available publicly. 


This is a potential problem with LABORS information; as 
there seems to be a clearly formulated policy on release 
of these data. Interested scientists should request 
information from the Manager of the Labrador Group. 
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Workshop participants presented several areas of 
research needs. An enhanced understanding of freeze up 
processes along the Labrador Coast was one such item. 
There is inadequate documentation in this area and 
historical data is lacking. 


Mr. Miller finds the term "freeze-up processes" vague. 
He is still not certain what was implied here. 


With respect to icebergs, the data base north of 52°N is 
virtually non-existent. Recent improvements in data 
collection have been achieved through cooperation 
between AES and Petro-Canada. The results of these 
efforts need to be consolidated. 


Archival and analysis of sea ice and iceberg data is an 
ongoing project in Petro-Canada. 


Climatology 


In responding to Mr. Thompson's presentation, W. Appleby 
raised a concern about the document's description of 
atmospheric pressure in relation to the Icelandic low 
and the Bermuda high. Notwithstanding the influence of 
these two pressure zones, he felt it might have been 
better to have discussed this issue in terms of tracks, 
i.e. the north-south migration of tracks through the 
seasons, and the intensity of transient low pressure 
areas. Recent work on East Coast storm tracks had been 
completed by AES staff. 


Mr. Appleby suggested as well that text references to 
storms of tropical origin may leave the uninformed 
reader with an impression that they are significant. 
Mr. Thompson concurred that storms of tropical origin, 
while of significance to the Scotian Shelf and Grand 
Banks, are not significant on the Labrador Shelf. 


Comment accepted. 


Discussion moved to the inconsistencies apparent between 
land and sea-based wind data. These may be attributable 
to differences in elevation of sensors and, as a result, 
the data base is unreliable. There are no standards for 
averaging period, and there is considerable variation 
between standard procedures and an independent ship 
sensor that operates on a selected averaging period. 
From an engineering point of view, Mr. Thompson stated 
that the data and procedures are not adequate and 
adjustments will have to be made to standard meteorolog- 
ical (regulatory) procedures to develop a system for 
dealing with the offshore. 
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Coastal weather stations are affected by a rougher 
underlying surface (which affects winds) and tempera- 
tures are more variable than at offshore stations. Off- 


shore weather data have a sampling bias in favour of the 
south coast. 


Mr. Appleby cautioned that in texts such as the IEA, due 
recognition should be given to the problem of fair 


weather bias in the data, particularly in northern 
areas. 


Agreed. The “fair-weather bias" was acknowledged 
several times in the IEA. 


A question was raised as to the adequacy of information 
on icing. Again Mr. Thompson referred to the problem 
with the crudeness and inconsistencies of observation/ 
measurement procedures. The work done to date by NRC 
has used information on fishing vessel (trawler) icing. 
These are based on relatively crude visual observation, 
and while they may be relevant to supply boats, rig 
icing may be a different problem, requiring use of a 
different model to predict its occurrence. A proper 
sensor needs to be developed, adequate data obtained and 
computer models tested, especially as icing will be a 
problem to operators on the Labrador shelf. 


To date superstructural icing has not been a problem. 
It could become a problem if the drilling season off 
Labrador were extended to late autumn and early 
winter. 


GROUP II DISCUSSION - Mr. Lawrence Coady, Chairperson 


- Ms. Gerry Collins, Rapporteur 


Geology and Physiography, Coastlines and Geotechnical 
Hazards 


14. 


14. 


15. 


15. 


The group expressed the opinion that, while coastal geo- 
morphology information is relevant to the document and 
important in terms of contingency planning, the descrip- 
tions of onshore geology and offshore bedrock geology 
are irrelevant. 


Agreed. See response 4. 
The composition of seabed surficial sediments is con- 
sidered important in identifying ice-rafted material as 


to source and type. 


Comments noted. 
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The group discussed the integration of resource use 
activities into any shoreline mapping exercise. A 
resource harvest study of coastal Labrador now underway 
will include information on areas where people hunt, 
fish and have gear. Preliminary mapping of this infor- 
mation is underway. When completed, it could be 
integrated with shoreline sensitivity mapping. 


The group discussed the meaning of the term "sensitiv- 
ity" as used to describe coastlines, and the diffi- 
culties of assigning priorities to, for example, an 
unused biologically sensitive area versus a resilient 
but heavily utilized zone. The implementation of the 
proposed computer system should eliminate or reduce the 
problem of ranking priorities. 


Agreed. 


The group considered the difficulties of developing an 
effective contingency plan for coastlines based on the 
computerized system. At present the data base is 
inadequate to serve this purpose. At present there are 
problems of scale when data is portrayed on maps (e.g. 5 
km of shoreline portrayed as 20-80% beach). Again, this 
problem should be resolved once adequate information is 
obtained and placed in a computerized data bank. 


Dr. Sempels pointed out that the role of ice in coastal 
geomorphology is poorly understood and is the weakest 
link in understanding the physical parameters involved 
with shorelines. Work on the Baffin Island Oil Spill 
(BIOS) program will hopefully clarify the role of ice to 
some extent. 


Disagree. The data base is adequate for computerized 
mapping. 


Dr. J. Payne commented that it is extremely important to 
understand sensitivities to oil in the intertidal and 
inshore zones. Mr. L. Coady pointed out that the tech- 
nology doesn't exist to respond effectively to a spill 
in the inshore zone. Dr. Sempels agreed and pointed out 
that a practical approach to achieve that which is pos- 
sible is necessary, otherwise contingency planning 
becomes solely a paper exercise. Even given the lack of 
technology to deal with a shoreline cleanup, Mr. 
Sempel's work on a computerized data base was considered 
by the group to be useful because, in any case, there 
must be accountability in the event of a spill (i.e., 
the wherewithall to document impacts). Work on impact 
prediction must continue, the group agreed, even given 
that the technology does not exist to respond to a 
spill. Dr. Sempels summarized by saying the Coastlines 
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section waS an academic-oriented verbal description of 
Shorelines. It was not written for the purpose of 
contingency planning. 


Comments noted. This is perhaps a pessimistic view of 
contingency planning technology. 


Sections 5.1.4.3 (Topographic Features of the Seafloor) 

and 5.1.4.4 (Seafloor Sediments) were weak according to 

Dr. Chari. Dr. Sempels agreed, saying the sections were 
written from published literature rather than site spec- 
ific surveys. 


Petro-Canada agrees this section lacked the depth of 
scholarship of the other geological sections. Section 
5.3.2 is, in fact, a precis of the site surveys done for 
Total Eastcan and Petro-Canada by a geotechnical 
consultant. 


Dr. Chari also commented that Ocean Engineering 
(Memorial University) and the Centre for Cold Ocean 
Resources Engineering (C-CORE) are both doing relevant 
studies on seabeds and yet Petro-Canada did not use 
these information sources. It was agreed that future 
liaison is necessary between Petro-Canada and 
Newfoundland Institute for Cold Ocean Sciences (NICOS), 
C-CORE, and Ocean Engineering, concerning research on 
geotechnical aspects of seabeds, sediment distribution, 
geological seabed aspects, bottom currents and bed 
material transport. 


The section on earthquakes (5.3.11) was weak according 
to Dr. Sempels. It was based on information published 
in the 1960s. More recent information is available and 
should be tapped. 


Agreed. 


The information presented on iceberg scouring is brief 
and of little value, according to Dr. Chari. There is 
no point in merely giving the length of an iceberg scour 
without describing the sediment type, bottom topography 
and the maximum size and frequency of the icebergs in 
the area. 


Comment accepted. 


Sea Ice and Icebergs 


The lack of icebery data from troughs was explained as a 
reflection of sampling. Oil companies obtain iceberg 
information (generally) only where drilling is taking 
place, and no other agencies are working in the area to 
obtain this information. 
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Agreed. 


Responding to a query about Petro-Canada work on risk 
assessment, Mr. Miller observed that he had no faith in 
what he felt was purely a mathematical exercise with 
answers dependent on how the problem is defined. 


Mr. Miller was asked what he saw as the major data gap 
related to ice. Time distribution information on ice- 
berg scouring was described as the major gap. At 
present it is not possible to differentiate on a scale 
of 10-20 years how many iceberg scours have been made 
Over that period in a given location. 


Mr. Miller stated that the results of risk analysis are, 
to some level, dependent on the risk model formulation 
and the data that are used. Without a well defined 
model and good data, results must be considered tenta- 
tive and not definitive. 


Mr. Miller and Mr. Thompson pointed out a problem 
encountered by their company. Because of budget 
restrictions, neither AES or MEDS is capable of filling 
its defined mandate of providing basic information. 


Climatology 


When asked how weather forecasting for the offshore 
(Labrador) can be improved, Mr. Thompson responded that 
a better network of weather stations is necessary. In 
the fall, when winds pick up, the pressure gradient lies 
offshore. A possible means of obtaining the data could 
be to use air deployable drifting buoys when required. 


Agreed. 


GROUP III DISCUSSION - Dr. Norman Williams, Chairman, 


- Ms. Katrina Hodgson, Rapporteur 


Geology and Physiography, Coastlines and Geotechnical 


Hazards 


Zs 


It was felt that the information contained in the geo- 
logical section is both well presented and reasonably 
complete. There was some discussion on the appropriate- 
ness of inclusion of this section in the document and 
its relevance to the assessment process. Some partici- 
pants felt the section was important to the integrity of 
the IEA and hence should be included. The recommenda- 
tion was made that geological information be presented 
as a background or supporting document to the IEA. 
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In discussing the section on Coastlines (5.2) Jean-Marie 
Sempels pointed out that, as part of its socio-economic 
program, Petro-Canada has begun work on an Atlas to 
delineate resource use activities in coastal areas. The 
working maps and computer data bank that will result are 
designed for use in contingency planning. 


"Geological information" is used vaguely here. Petro- 
Canada agrees that information on onshore geology, 
quaternary geology and onshore physiography was not 
essential. However, the petroleum geology of the 
Labrador Shelf was necessary. 


Dr. Peter Smith criticized the latitudinal format used 
in describing coastline types, in that the inclusion of 
areas not immediately accessible to the coast (i.e. Lake 
Melville) gives an inaccurate perception. Jean-Marie 
Sempels acknowledged this distortion but pointed out 
that this method of data compilation was used to avoid 
lumping the whole coastline together. 


The omission of the Strait of Belle Isle region was 
Criticized as a major deficiency. Wayne Speller acknow- 
ledged that the Strait area is recognized as a target 
for spills originating in the Labrador Sea, although it 
is outside the operational area. 


Dr. N. Williams stated that the creation of the Atlas 
will help enormously in the interpretation of IEA data. 
The overlaying of resource uses with biological, socio- 
economic, geological and coastline data will allow 
further specification of impacts in coastal zones and 
the priority rating of areas. Clara Michelin noted that 
the Labrador Resources Advisory Council (LRAC) is 
pleased with Petro-Canada's effort with the Atlas. 


Had the whole coastline been lumped together, there 
would have been much more distortion of the results. 


In summary, the group felt the coastline section was 
comprehensive and well illustrated. It is very relevant 
to the IEA. The maps presently included in the 
Continyency Plan for Labrador should be part ot the IEA 
and would aid in impact predictions. 


It was felt that some ambiguity had been created by 
inclusion of the Geotechnical Hazards section (5.3) in a 
document which addresses exploration, Dut implies pro- 
duction. D. Karasiuk pointed out that this section 
would be extensively rewritten in the event of impending 
production. The section was criticized for containing 
generalized, inadequate and outdated information. 
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See response 19. Comment accepted. 


Improved site surveys should upgrade the quality of 
information available. At present soil properties are 
being researched. There has, however, been no con- 
Sistent attempt to map ice-scour in the Labrador Sea 
although it represents a risk to offshore operations. 
Similarily the impact of landslides on wells is not 
known. Storm surges and salt dome pressure changes are 
not mentioned. 


Jean-Marie Sempels provided response to some of these 
comments. He also pointed out that the seismic informa- 
tion is based on sparce data. Petro-Canada has proposed 
the establishment of recording stations at Nain and 
Goose Bay to provide reliable data equivalent to other 
areas. 


The group concluded that the accumulation of data base 
for any future production should be started now. 


Ice scour frequencies are recorded as a part of site 
surveys. It would indeed have been useful to have 
regional information on slope stability. “Storm surges" 
and “salt-dome pressure changes" are irrelevant to off- 
shore Labrador operations: storm-surges are a problem 
on gently shelving coastlines but would not be notice- 
able offshore; no evaporites (and therefore no salt- 
domes) are known to occur beneath the Labrador Shelf. 


Sea Ice and Icebergs 


Dr. Peter Smith advised caution in applying Beaufort Sea 
ice experience to Labrador pack situation. 


Agreed. 


Mr. John Bursey, in discussing AES services and proposed 
joint programs with Petro-Canada, expressed concern that 
communications between these two agencies are not good 
at this time. This may be in part due to an absence of 
relevant policy by AES and this is now being addressed 
by a policy paper that is in draft form. 


The separation of AES from oceanographic services 
(Marine Environmental Data Service - MEDS) also creates 
problems. The poor communication within yovernment 
agencies appears to be hindering the development of a 
good ice forecasting ability. 


Mr. John Miller responded to questions on iceberg stabi- 
lity modelling by pointing out that these models are all 
theoretical and have not been tested in real life. Ice- 
berg movement is not predictable as the present know- 
ledge of current and wind effects is inadequate. 
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Close personal communications at the working level might 
also be helpful. 


Peter Smith argued that the present ice knowledge is 
inadequate for future engineering designs and for 
exploratory work in ice cover. John Miller pointed out 
that Petro-Canada will not consider exploratory drilling 
during the pack ice season given the present state of 
knowledge about ice. The group concluded that the 
section on ice was comprehensive but largely inadequate 
for conceptual designs. 


Last sentence should read: “Iceberg movement is not 


predictable because the present knowledge of forecasting 
current and wind effects is inadequate. 


Climatology 


Mr. C. Noll expressed a concern that data on icing be 
analyzed. Since these measurements are part of a 
routine drilling proyram, they should be readily avail- 
able. Data from the Zapata Ugland are now housed with 
AES but apparently have not been analyzed. 


John Bursey and William Thompson discussed the need for 
improved communications between regulatory (COGLA) and 
Service (AES) agencies. COGLA sets industry require- 
ments for data to be gathered. AES needs the data to 
make predictions, but to date has had difficulties in 
obtaining funding to fulfil these obligations. tTurn- 
around time is slow and industry can't benefit from 
these observations because they are not readily acces- 
sible. 


The group concluded that the meteorological section was 
comprehensive and relevant. 


Comment accepted. 


summary 


The summary conclusions of workshop Group III on Section 
A were: 


1. Updates and corrections of the IEA should be made 
fully available. 


A revised IEA will not be produced. Additional informa- 
tion will be made available through the OLABS program, 
and to federal and provincial regulatory agencies. 
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Coastline maps should be included in the IEA to help 


in impact predictions. 


Comment noted. 


3. 


Os 


Priorities for coastline studies and contingency 
planning should be set through overlaying resource 
uses with biological, socio-economic, geological and 
coastline data. 


Government should assist in supporting remote north- 
ern automatic weather recording stations. 


Government should make environmental data available 
quickly to industry. 


COGLA and Service ayencies (MEDS, AES) should better 
plan the implementation of studies required of 
industry which are supported by or mandated to these 
service agencies. 


Data for the Zapata Ugland on superstructural icing 
should be analyzed. 


Observation procedures for sea state should be 
upgraded and standardized. 


Recommendations noted. 
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SEO ERS | Session B - Resource Presentations and 
Discussion 


The resource persons for this session were Dr. 
Joseph Buckley, a physical oceanographer with Petro-Canada, 
and Mr. Robert Buchanan, a biologist with LGL Ltd. There was 
no resource person assigned specifically to fish and fisher- 
1es, however, in each workshop group there were participants 
with a background in fisheries research or management. 


A brief review of the two presentations made is 
presented here. The specific discussion which flowed from 


these presentations is then presented for each workshop 
session. 


Dr. Buckley's presentation included a review of the 
information presented in the IEA, plus a discussion of 
research initiated or planned since completion of that docu- 
ment. In general, he pointed out that the data base has 
doubled since the IEA was completed. This new information 
will be released as an OLABS report and, hence, will become 
publicly distributed. 


The Physical Oceanography section of the IEA was 
divided into three basic sections - water mass analysis, 
current structure of the Labrador Shelf, and wave climate. 
Water mass analysis is common knowledge in the literature, 
and little new information was presented in the IEA. 


The section on water currents pointed out one fact 
that is rarely dealt with explicitly, i.e., mean circulation 
on the banks is quite low. In the slope area the current is 
steady, as it is in the shallower areas of troughs. On the 
banks and in deep water of the troughs, currents are unsteady 
and show no preferred direction. These observations should 
have a profound effect on the biology of the region. 


The wave climate information is based on three 
Sparce data sources - wave rider measurements, METOC charts, 
and wave hindcasts. While wave rider data is of high qual- 
ity, the duration and distribution of data is limited. METOC 
charts are based on visual observations and tend to lack 
precision. Hindcasts are critically dependent upon the qual- 
ity of meteorology and, in the area of interest, such 
exercises have tended to underestimate strength of wave 
fields. There hasn't been a concentrated effort to collect 
wave climate information. Unless and until the drilling 
season is extended, this is not seen aS a major data gap. 


Dr. Buckley went on to outline results of work com- 
pleted in 1980 and 1981 (and not included in the IEA). One 
interesting feature was revealed by the Dynamic Height Plot 
(roughly equivalent to surface currents). In the region of 


Oy Go- walvea & benetsiy 
Jo. cel eee 

-weoh gent 30 
a8.) F 

nol sapere r west 
angoed fiw Yer 


acw AMT 2% de hon Fob vas 

42ieglers 28am ye 1ox.& 30207 cad 
cjamtico sveaw Bas). 7 i 6 th ta r 516 Jnszau9 
evi rerovht @44_aF¥ Sl ere ; Any anam wIK" 
ASZ oS wd wen, o'aaid brie 


Josi enc ino Segnalo aunedena sade se ap. wilt 
nossattorivz 4468 ds OMe ; yi dt <i 4) 2281 at Sats 
ai drexted @f7 wate eqnke erlit, vee ar ane eds ny 
oi) 90) «6wedyotud Jo qeeté <oany baa ee et. of as ,yOreta 
Yoeotenu o7e anne: ,sdapes* ath a sa ae SAA #xnad 
bluatie enaltersenia sae? MOaeae pl gs od weds Ghe 
Aoiges ofF Yo Yerkes wid ot > rH, in a ove; 


O74) fo Rees @& os Seon oimul a syay edi 
SJ 1ets BIT \etnene vase TIL: eve For weg Siah go Tage 
‘lewp ritthel Jo al soem WeDEy Svan a Bete savesnbolid evew bas 
WTS .bedlwitt 2) aia 35 noLdncdats ye: ba MOLISEIVS. arit VF! 
(coef of Daeg Onn ehoraeesents, (aieiy fhe beed Ste 2oyed> 
~Léup «tt nog SeGnwenle lees vi ay sv6 f2a5p by) 1 -APlLelhrerg 
pe ,See%eshl Yo garb S00) GP ¢Gnel vegloatinsven to ¢3s 
ovew io Aspe sane tespehad Gi Badan) tved toctsveso 
t$sel.on Qs s783999 bytnitzodoned & hee CG" Mest essed? .ebiei? 
priitesh eda iivay One aeeiod® ,S0ttediorn! «sentio svaw 
‘Qty S26b 30,88 65 46 nese JOO PI SLNe ‘,hebrisdue @&! nozsea 


sing Siw. to. std@nes anticua <2) 4s daae ani 1 
oy) (S32 mis al bebulonl ton Gaep CORE tne, 0901) ni! bagad 
laid 3fgi eh slepeyd e043 yds Oaieevny ABW esvdEo? Hii tee 
io onlye? off #1) $8. i Rinesguo Sal?ee 63 inalay lapse, yos =) 


49 


Southern Hamilton Bank, it is apparent from the Dynamic 
Height Plot that the water is going around in circles, 
bringing warm (salty) water in from the slope onto the banks. 
This transport mechanism moves the kind of water in which cod 
prefer to spawn and, hence, may be significant biologically. 
Dr. Buckley noted that similar features have been observed in 
other areas, e.g. Nain Bank in early August. 


Temperature/salinity measurements taken from the 
deep water in the trough south of the Hopedale saddle reveal 
an interesting phenomenon. This trough water is well separa- 
ted from slope water, yet the majority of stations sampled 
were found to contain water similar to slope water. This 
means that water of the same density exists at 150 m water 
depth in one location, and at 270 m in another, both cases 
occurring in a well stratified environment. An examination 
of isohalines reveals that they slope very steeply and are 
roughly parallel to the bottom, so there is a direct connec- 
tion between this trough and slope water. 


Tidal signals were another interesting phenomenon. 
Although not extremely strong, shallow and deep water tidal 
currents are significantly different. This is somewhat cur- 
ious since it is commonly assumed that tidal currents are 
more or less the same from top to bottom of the water 
column. 


In 1981 two satellite tracked surface drifters were 
deployed at drill sites, one on Saglek Bank and one on Nain 
Bank. The Saglek Bank buoy moved south along an inshore 
branch of the Labrador current. It moved offshore in the 
area of Hopedale Saddle, performed a five-day loop on 
Harrison Bank, came inshore in the area of Cartwright Saddle 
and was headed for Ireland when the January 18, 1982, storm 
returned it to the Avalon Channel. The second drifter didn't 
go through any loops, followed the marginal trough and passed 
into the Strait of Belle Isle. It was retrieved in April 
from pack ice near Corner Brook. 


Mr. Buchanan pointed out that he was not responsi- 
ble for the Chemical Oceanography section of the IEA. Parts 
of that section were based on OLABS reports so he proposed to 
review the relevant OLABS studies to give the group an aware- 
ness of the information gathered to date. 


The effort began in 1979 with a shipboard study in 
which there were 44 oceanographic stations in 9 transects 
along the shelf and 16 bay (inshore) stations. Temperature/ 
salinity, chlorophyll, phytoplankton, zooplankton, ichthyo- 
plankton and nutrient measurements in the upper 50 metres 
were taken. The major contribution of the study was to up- 
grade the biological oceanographic information in the inshore 
area, about which little is known. Nutrient background 
levels in shallow water are now documented. One interesting 
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finding was the high silicate concentration in the nearshore. 
Whether this is an influence of the shoreline or of Arctic 


waters is not known. No information on-oxygen levels was 
collected in 1979. 


Also in 1979 a Near Shore Benthic Study was carried 
out from Makkovik to Cartwright. The study gathered informa- 
tion On species composition of macrophytes, concentrations of 
invertebrates, abundance, biomass and community structure. 
This study attempts to relate organisms to habitat (sub- 
strate) type. This could lead to a biophysical classifica- 
tion of the shore zone. 


There have been several OLABS fisheries studies and 
these were summarized by Mr. Buchanan. A cod and turbot 
feeding study carried out in 1979 documents species composi- 
tion and relative importance of food items in inshore waters 
(August-September). 


A fisheries review also conducted in 1979 brought 
together information on fisheries with emphasis on the East 
Coast of Labrador. 


In 1980, invertebrate zooplankton samples (collec- 
ted in 1979) were analyzed in terms of distribution, species 
composition and biomass. 


Also in 1980 a study was continued of Atlantic Cod 
and Rock Cod feeding. In 1981 an Inshore Cod Study was con- 
ducted according to terms of reference developed by Federal 
Fisheries. This represented a continuation of the cod feed- 
ing studies of previous years, but in addition was aimed at 
establishing reasons for the disparity in cod numbers from 
two areas. It was hoped this study would provide some 
insight into the factors which influence inshore cod abun- 
dance. 
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GROUP I DISCUSSION - Dr. David Stone, Chairman 
- Mr. Anthony Shallow, Rapporteur 


Physical and Chemical Oceanography 


R. Wiseman noted that the IEA refers to slope 
water, saddle water and shelf water. He asked whether one 
can now describe trough water as a result of CTD (Conductiv- 
ity-Temperature-Depth) analysis. J. Buckley replied that 
there is no distinct water mass type in the trough. It is 
elther slope water (at depth) or essentially the same as 
water on the banks. That there wasn't a specific trough 
water, was one of the interesting points of the CTD program. 
It had been known that deep water in the trough is different 
from shallower water, but to find that this deep water has 
the same characteristics as offshore water was a significant 
find. 


W. Appleby, in referring to the IEA discussion on 
wave conditions, suggested that more emphasis should have 
been given to the fact that it is an extreme analysis. Even 
though this is stated at the beginning, the impression left 
after reading the section is that it just relates significant 
wave heights at particular points, when in fact an extreme 
Significant wave analysis technique has been used. 


Dr. John Lazier enquired about plans to put some of 
the OLABS (1981) analysis into the (white) literature. Dr. 
Buckley pointed out that the main problem is one of finding 
time to write up the material. 


Dr. Lazier asked whether results of 1981 work would 
be incorporated into the IEA document. J. Buckley said no, 
that the IEA represents the status of knowledge as of the 
date of its completion. OLABS reports will document sub- 
sequent work. 


36. In responding to a question on further research needs, 
Dr. Buckley expressed an opinion that the study season 
should be pushed further into the fall and early winter 
season. R. Wiseman felt the lack of seasonal informa- 
tion constituted a significant data gap tor both physi- 
cal and chemical oceanography. As well, the practical- 
ity of extending transects over the shelf banks should 
be considered. It is recognized that current inter- 
action and distance creates logistical problems that may 
necessitate the use of laryer ships. 


36. More precisely, wave-current interaction may increase 
wave steepness. 
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R. Wiseman asked whether there had been a program to 
assess the levels of hydrocarbons in the water column on 
the shelf. When he was told no, Mr. Wiseman pointed out 
that in the future it may be considered important to 
know background levels. This led to a discussion of how 
research priorities are established, and the relative 
importance of this proposed activity. 


Agreed. Assessment of background hydrocarbon levels was 
a program suggested in the IEA. 


In concluding comments on this section it was pointed 
out by R. Wiseman that the work done to date, while 
quite useful, enables one to make only qualitative 
impact predictions. This points out the immensity of 
the task required to be able to make quantitative 
statements about impact. 


Agreed. Is quantification even a feasible objective in 
an area the size of the Labrador Shelf? 


Microbiota 


The discussion started with a comment that it was 
Surprising to see this topic covered in the IEA with 
little more than one page of text. It was suggested 
that this probably reflected the state of knowledge in 
this area. Nonetheless the group consensus was that the 
microbiota section was deficient. 


Primary Producers 


R. Wiseman raised the issue of ice algae and the sparce 
data on the epontic community. Mr. Buchanan agreed this 
was an important data gap, however, the BIOS program may 
serve to fill some of these gaps. It could be a useful 
and logical exercise to try and identify the 
proportionate contribution to primary productivity of 
the epontic community. While it is unlikely to be 
anywhere near the level of phytoplankton, the 
contribution is probably not altogether insignificant. 


Some criticism was directed at several unreferenced and 
unattributed comments made in this section. 


This sort of information might be "nice to know". How- 
ever, it has no particular application to contingency 
planning, the setting of environmental operating condi- 
tions, or engineering design. 


Zooplankton and Benthos 


No Comments. 
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Ichthyoplankton 


R. Buchanan and R.J. Wiseman concurred that the lack of 
data for months other than summer was the major criti- 
cism of this section. The spawning period for cod 
(February-March) was missed in sampling and this is the 
greatest gap. 


This is, in fact, a deficiency of the literature and of 
OLABS, not of the IEA. 


R. Wiseman felt that it is important to have a good 
understanding of physical oceanography and then relate 
this information to egg/larvae locations. 


On sampling again, R. Wiseman suggested that sampling 
program transects should be extended seaward over the 
shelf slope to improve the space and time coverage. 


Dr. J. Buckley pointed out the practical problem of the 
time it takes to sample a selected grid area. If it is 
too large, the time becomes too great to complete one 
set of samples, hence repeat sampling is too infrequent. 
R. Wiseman pointed out that, hopefully, a good knowledge 
of physical oceanography would be used to provide a 
basis or design for a sampling program. 


Some further discussion centered on the need and practi- 
cality of sampling during the season of ice cover. 


Agreed. 


Fish and Fishery 


There were two general comments on these sections. Some 
readers were unfamiliar with the "common" names used for 
some fish species. The rationale for the order of 
presentation was unclear. It did not seem to follow an 
order according to species classification or economic 
importance. 


R. Wiseman stated that the section on the commercial 
fishery was very well done. 


Comment accepted. 


GROUP II DISCUSSION - Mr. Lawrence Coady, Chairman 
- Ms. Gerry Collins, Rapporteur 


Physical Oceanography 


The trough water, its low rate of circulation and its 
relationship to slope water caused some discussion and 
speculation. Dr. J. Payne wondered whether offshore 
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concentrations of shrimp might maintain themselves in 
the troughs. The similarity of trough and slope water 
could have implications for cod spawning as cod are 
known to spawn at the outer edges of the slope, in water 


at a temperature and salinity the same as occurs in the 
troughs. 


Agreed. A major topic of discussion during the seminar 
was the ways in which physical oceanographic processes 
influence biological processes. 


The eddies found at the outer edge of the Labrador 
current were discussed in some detail. The surface 
current travels in circles where these eddies occur, 
bringing warm salty water onto the banks. Ice condi- 
tions indicate the phenomenon continues into the winter 
season. If these eddies are present during cod spawning 
(April and May) there may be a relationship with, or 
effect on cod spawning activity. 


Dr. Chari felt it could be useful for impact prediction 
to relate physical oceanography data to iceberg move- 
ment. As well, he felt that more information on waves 
is necessary. 


A major gap is the lack of data for the winter period. 
Logistics make such an effort difficult and expensive 
and it was questioned whether funding for such work 
would be available in the absence of winter drilling 
(exploration) activity. 


Mr. Duncan Hardie questioned whether physical oceano- 
graphy of nearshore zones is well enough understood to 
predict impacts there. Dr. Buckley pointed out that the 
nearshore zone is more affected by the land-sea breeze 
phenomenon (which will determine where oil will come 
ashore), than by currents. This point could have been 
made more clearly in the IEA. 


The inshore micro-environment is impossible to model at 
present, however, information on nearshore currents can 
be obtained by use of a system (CODAR) being worked on 

at C-CORE. 


Agreed. It would be difficult for industry to justify 
the costs of winter studies at present. 


The discussion on the Physical Oceanography section 
resulted in a consensus that it was well written, but 


dated. 


Incorrect. The “dated" information was only six months 
old at the time of the review seminar. 
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Chemical Oceanography 


Mr. L. Coady presented a DFO concern that chemical 
oceanography transects weren't run far enough offshore. 
Mr. Buchanan pointed out the practical constraints of 
vessel size and range. Dr. A. Hay supported Mr. Coady's 
comment in light of the apparent cross-shelf migration 
of slope water in the marginal trough. 


The lack of use of MEDS chemical oceanography data was 
criticized and Dr. Buckley responded that the IEA did 
not involve analysis of data from outside sources, but 
presented a synthesis of the published literature. 


Petro-Canada was not aware of the existence of these 
unanalyzed data. It hopes that MEDS will soon publish 
this information. 


Dr. K. Columbus telt a large data gap related to the 
absence of information on heavy metal concentrations. 
This could become an environmental health consideration, 
hence baseline data on background levels could be 
important and could perhaps be collected during 
well-site surveys. 


Agreed. This was also a recommendation of the IEA. 


Asserting that chronic low level pollution around 
well-sites is more significant environmentally than the 
spectacular but rare blowout, Dr. Columbus felt that 
baseline/monitoring studies at chronic use areas should 
be implemented, using scallops or benthos as indicator 
organisms. 


Comment noted. However, during exploratory drilling, no 
drillsites are “chronically used". After testing, a 
well is either suspended or abandoned. 


Microbiota 


Mr. H. Bain felt that it would be useful to initiate a 
program to study nutrient requirements of oleoclasts. 

In the event of a spill, needed nutrients could be 
applied in the spill zone to stimulate oleoclast growth, 
and thus a more rapid degradation of oil. 


Preliminary information on nutrient requirements appears 
in Bunch (1979) for southern Davis Strait. The comment 
is interesting because it could, if researched and 
tested in the field, lead to a new spill response 


technique. 
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Primary Producers 


Mr. Bain commented that, while the section on macro- 
phytes provides a descriptive account, there is a need 
to tie this information into the food chain and to 
understand critical links. Mr. Duncan Hardie felt the 
lack of data analysis was a shortcoming. Dr. W. Speller 
pointed out that only three relevant studies had been 
Carried out to date, hence there was a reluctance to 
draw conclusions. 


Mr. Hardie asked whether the IEA reflected the essence 
of LGL's research. Mr. R. Buchanan felt his company 
could have provided a better summary of the research. 
This raised the issue of how to adequately summarize and 
present in one document the vast amounts of research 
which support an IEA. 


The existing information on Labrador macrophytic algae 
is extremely limited - the IEA reflects this. 


Dr. J. Payne noted the sparcity of information con- 
cerning the etfects of oil on macrophytes. He felt 
government should carry out baseline studies of macro- 
phytic algae in the Labrador Sea, while industry should 
carry out impact oriented research, for example on the 
etfects of an oilspill on macrophytic communities. Mr. 
Coady pointed out that Mr. John Barrie's work was a 
valuable contribution to this subject and should have 
received more attention in the IEA. 


This comment is incorrect. Pages 5-148 to 5-150 para- 
phrase the salient features of the OLABS work of Barrie 
et al. (1980). 


On phytoplankton, Mr. Coady felt the IEA didn't devote 
much space to estimates of relative biomass, abundance 
and distribution. Some discrepancies between LGL 
results and the IEA statements were pointed out. For 
example, a statement was made that "chlorophyll distri- 
bution is regulated primarily by light". This point had 
not been put forward by LGL. 


Invalid comments. See pages 5-150 to 5-155 of the IEA. 
The effect of light on chlorophyll a distributions was a 
point that LGL made clearly on page 93 of Buchanan and 
Foy (1980); the IEA paraphrases this point 

accurately. 


Mr. Buchanan was asked whether the work done to date is 
adequate to understand primary productivity or whether 
more work was necessary. In reply he stated that a long 
term systems approach is now needed to give the percent 
contribution to primary productivity by the ice biota, 
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macrophytes and phytoplankton. There is a need to 
understand seasonal succession and community composition 
throughout the year. These studies would take years to 
complete, yet in their absence the ability to predict 
Impacts is weakened. 


Though “nice to know", this information has little 
practical application to design, countermeasures tech- 
nology, or improved environmental operating condi- 
tions. 


Dr. A. Hay suggested LANDSAT (satellite) photos on the 
chlorophyll-sensitive band might be examined to detect 
gross changes in primary productivity over time. 


Both Mr. Bain and Mr. Coady stressed the importance of 
process rather than impact-oriented research with 
respect to primary productivity. 


Mr. L. Coady stated that the susceptibility of the 
epontic community to oil entrained in ice is seen as an 
information requirement. Dr. W. Speller responded that 
work being conducted by Dr. J. Bunch as part of the BIOS 
program will, hopefully, provide insights into this 
issue. 


At best, this technique might be an indicator of changes 
in standing crop biomass, not of productivity. 


Ichthyoplankton 


The chairman (L. Coady) observed that the IEA gives 
numbers but not biomass or seasonality. Mr. Buchanan 
pointed ‘out that this was 'a~result jot rihe tdate ot the 
report. The LGL report on zooplankton adds much of the 
needed information. 


The IEA does, in fact, reflect the literature of that 
time. While LGL's OLABS work (published after the IEA) 
does report biomass, it did not provide new information 
on seasonal changes in the composition of the zooplank- 
ton community. 


The statement that Calanus finmarchicus is the dominant 
zooplankton species in the Labrador Sea may be subject 
to correction because it is probably not dominant on the 
shelf. 


Mr. Buchanan noted some shortcomings of the LGL zoo- 
plankton study. The field work was started too late to 
cover cod spawning period. Sampling for vertical dis- 
tribution of cod eggs and larvae could have been carried 
out to greater depths. 
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Mr. Buchanan noted that the zooplankton found was Arctic 
1n composition. 


Incorrect comment. LGL's OLABS work has shown that C. 
finmarchius is, in fact, more abundant over the shelf 
than in waters closer to shore, and that calanoids 
(including C. finmarchius) do dominate the zooplankton, 
in both abundance and biomass. 


Fisheries 


Mr. Duncan Hardie felt that, given the importance to 
coastal communities of salmon and char, the level of 
detail provided on these species was disappointing. 


In this, Mr. Hardie contradicts his written comments of 
October-November 1981. 


Mr. Coady stated that the document didn't fully reflect 
the changes that have taken place in the cod fishery. 

In the 1960s and 1970s as cod stocks declined, the 
inshore fishery became more diversified. With the 
resurgence of the northern cod stock, the cod fishery is 
again important in southern Labrador. As the stock con- 
tinues to rebuild, it can be expected that the cod fish- 
ery will once again predominate throughout coastal 
Labrador. 


These items were discussed on 5-210 and 5-220 to 5-221 
of the IEA. 


Mr. Coady also commented that, while the document 
reflects a good understanding of the fishery, it lacks 
information on oil industry-fishery interactions. 


Comment accepted. NORDCO's recent analysis of the 
effects of petroleum exploration on the Newfoundland 
fishery was published in 1982, after the IEA. 


Many aspects of cod life history remain speculative and 
this information will have to be gathered before etfec- 
tive contingency plans can be designed. For example, 
for the first time ever, seasonal groundfish surveys 
will be carried out during 1982 on the Northern Grand 
Banks. In the previous fifty years of biological 
research in the area, assessment surveys have always 
focussed on specitic times of the year. 


In summarizing the discussion L. Coady pointed out that 
much new information is being generated. While there is 
a need to focus on sensitive areas such as cod larval 
distribution and spawning zones, useful information will 
be gleaned from ongoing fishery management activities, 
e.g. "Foreign Observer" reports. 
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This is one of the purposes of the “cod larvae study" 
described in Section 8.6.6 of the IEA. 


GROUP III DISCUSSION - Dr. Norman Williams, Chairman 
- Ms. Katrina Hodgson, Rapporteur 


Physical Oceanography 


There were several observations made during and fol- 
lowing Dr. Buckley's presentation. It was speculated 
that the wave oscillations observed are probably not 
regular but appear so because of intermittent observa- 
tions. Whatever the trequency, these oscillations will 
depend on the strenjth of density changes, temperature 
and salinity ditferences between inshore and offshore, 
and the slope of density surfaces. 


It was felt that the fate of water on the slope is a 
subject not thoroughly backed up yet by the data. There 
seems to be very little interaction between the outside 
edge of the bank, the bank, and trough waters, although 
some leakage does occur. It may be that, similar to 
Lancaster Sound, Labrador Sea water comes into the 
saddle, reverses and goes back out again, but this would 
probably not be a significant transfer mechanism. 


Dr. Buckley is uncertain whether this comment refers to 
the variability of the inner edge of the Labrador 
Current. If so, the IEA did not make any explicit 
statements concerning regularity. 


Dr. H. Lear observed that influxes through the saddle 
may be very important to cod movements. The mechanism 
for this movement might be related to temperature - 
salinity - density structures through the saddle, but 
because the velocity component of slope water is so 
Salls ib £8 GLlflLicult fo trace fo ieee soc ewaler, 


The discussion moved to the possible response of birds 
and mammals to current eddies and oscillations. Dr. N. 
Williams pointed out that bi-weekly surveys during July 
and August (1979) on the Makkovik and Hopedale Banks and 
saddles showed very demonstrable shifts in seabird popu- 
lations. It was agreed that it would be interesting to 
determine whether interactions exist between fluxes of 
physical oceanographic and biological components (e.g. 
greater shearwater, capelin). 


The discussion moved on to water currents and icebergs. 
There has been an incorporation of surface current data 
into iceberg trajectory models. Velocity shear that 
occurs in the water column is not expected to have much 
bearing on iceberg movement. Dr. Buckley noted that 
Petro-Canada intends to collect surface current data in 
the area of icebery tracks. 
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Comment accepted. Currents and water masses could well 


be important factors governing the distributions of 
marine vertebrates. 


A series of recommendations were developed following the 
discussion: 


- Current meter buoys (iceberg track) should be deployed 
at varying depths. 

- Labrador water current data should be published. 

- Temperature - salinity data from the Blue Dolphin 
Expeditions (1949-1955) should be analyzed. 

- Computer links need to be established with AES to fac- 
ilitate input/retrieval of data useful to modelling. 

- Biological data should be merged with that of physical 
oceanography to see if there are interactions or 
relationships in space and time. 

- Oil spill and ice trajectory models should be updated 
to include most recent current data. 

- Parameters affecting icebery drift need to be deter- 
mined. 


Recommendations noted. 


Chemical Oceanography 


Dr. R. Addison noted that DFO review comments include 
requests for further information on chemical oceano- 
graphy. These technical review comments were tabled. 
Dr. Addison noted that most reviewers felt the data base 
for primary and secondary producers was well covered but 
there are some questions about interpretations of data. 


Microbiota, Primary Producers and Zooplankton 


One participant observed that the statement that phyto- 
plankton in the Labrador Sea are fast growing is not 
supported by measurements. 


It was observed that no direct studies or even surveys 
of Labrador ice epontic communities have yet been under- 
taken. In response, R. Buchanan offered the opinion 
that studies on nearshore primary productivity should be 
done form the perspective ot the relative amounts con- 
tributed by epontic flora, macrophytic algae and phyto- 
plankton. He suggested that the BIOS studies of the 
effect of oil on epontic communities would be applicable 
to Labrador waters given the similar species composi- 
tions. 


Benthos 


In discussing this section, Mr. D. Karasiuk acknowledged 
that the information was sparce and anecdotal, compri- 
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Sing pieces written at different times. There are few 
relevant sources ot information available. The only 
work done in the northern area of Labrador is pro- 
prietary until 1984. There is no information on deep 
water benthos. 


Mr. Karasiuk stated that the biophysical approach to 
nearshore benthos studies used by John Barrie (in a 
recent OLABS study) represents a significant conceptual 
contribution for "mapping" marine ecosystems, and could 
be very useful tor impact prediction if there was a 
broader data base. The present information was gathered 
from only two sites. 


In discussing impacts, Mr. Karasiuk stated his feeling 
that an oil spill would have negligible impact on deep 
water benthos. In the instance of a blowout, the hydro- 
carbons in the water column at a depth of 200 m would be 
in the parts per billion range, if detectable at all. 
Mr. S. Akenhead disajreed with this scenario, pointing 
out that oil brought down in gyres might concentrate in 
certain areas and thus could affect benthic species 
reproduction. Dr. Addison, on the other hand, stated he 
wouldn't disagree with most of what Mr. Karasiuk had 
said. The prominent effects occur nearshore. As well, 
interfaces (sediment - water, air - water, land - water) 
are possibly the most sensitive zones for potential 
impacts. 


Invalid comment, resulting from a misinterpretation of a 
sentence describing the spring phytoplankton bloom. 


The discussion turned to the broad question of how to 
detect changes in marine ecosystems from oil. At 
present, this capability does not exist for Labrador 
waters. Such a capability requires much more than one 
or two years of studies such as those contemplated by 
oil companies. Mr. Karasiuk pointed to the BIOS program 
as an example of a study program designed to provide 
insights into the ecosystem. 


Agreed. 


The ability to aetect change and separate natural from 
man induced variation is necessary for development of 
adequate monitoring and spiil response plans. Moni- 
toring is a poorly developed capability and may require 
a break from tradition to find new indicators of eco- 
system health. Some possibilities discussed included 
oxidases and fatty acids. 


Agreed. 
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D. Karasiuk pointed out that nobody has set criteria for 
assessment except fisheries biologists (who have econo- 
mic goals in mind). Without such criteria it is diffi- 
cult to say how studies lead closer to an assessment of 
what may happen. 


See Beanlands and Duinker (1982) Environmental Impact 


Assessment in Canada: An Ecological Contribution for an 
evaluation of the seriousness of this problem. 


Mr. G. McKinnon suggested that critical times and areas 
be defined to assist impact assessment, e.g. seabirds at 
moulting time are most susceptible to oil. Dr. N. 
Williams responded that the coastline mapping overlain 
with resource base information is an attempt in the 
right direction. 


Agreed. 
Fisheries 


Little time was available to discuss fisheries. DFO and 
group comments indicated it was a good section. Some 
general comments were made: 


- More data are needed, especially in the northern 
Labrador Sea. 

- The tar offshore is an unknown. ‘the migration routes 
of salmon and other pelagic species are unknown. 

- Fish and economic paraineters need to be integrated to 
establish critical windows. 


Recommendations noted. The meaning of the last recom- 
mendation is obscure. 
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a ae Session C -—- Resource Presentations and 
Discussion 


The resource persons for this session were Dr. Peter 
McLaren (Seabirds), Dr. Rolph Davis (Marine Mammals) and 
Ms. Natalie Sutterlin (Oil Fate and Effects). 


Dr. McLaren pointed out the lack of information on sea- 
birds and marine mammals at the time the IFA was com- 
pleted. LGL conducted studies in the Southern Labrador 
Sea in 1981. These included aerial surveys and feeding 
studies. 


The aerial surveys were flown from 56°N to Funk Island, 
Newfoundland, along predetermined flight lines every two 
weeks from mid-April, 1981, to mid-November, 1981. 
Thereafter flights were made at monthly intervals until 
mid-May, 1982. The survey lines crossed the marginal 
trough, shallow fishing banks, the shelf break, and, to 
a lesser degree, the deep offshore. 


Another survey was done in the Strait of Belle Isle. 

The nearshore waters along either side of the Strait as 
well as some of the offshore areas were surveyed to 
investigate migrations of shearwaters, whales, seals and 
the yearly distribution of seabirds and marine mammals. 


Feeding studies were conducted in Groswater Bay on those 
species, primarily alcids, nesting in the Gannet 
Islands. Shipboard surveys recorded bird counts, areas 
and physical parameters. Some bird specimens were col- 
lected to examine diet, and some net sampling was car- 
ried out to determine food availability. 


Distribution maps for several species were presented to 
illustrate the results of aerial survey work. 


Dr. Rolph Davis pointed out that the seabird aerial sur- 
veys enabled concurrent observations of sea mammals. He 
briefly described two other studies which have been con- 
ducted: 


- A harp seal diet study, in which samples taken from 
hunter kills along the Labrador Coast were analyzed. 

- A survey of northern Labrador marine mammals was an 
integral part of a laryer survey (conducted in 1981) 
of all potential marine mammal habitats. The flight 
path followed was from Baffin Bay south along West 
Greenland and on the Canadian side along Davis Strait, 
Hudson Strait, Hudson Bay and down the Labrador Coast 
as far as Nain. 
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vce results of these studies will be published in late 
982. 


Ms. Natalie Sutterlin, in reviewing the IFA discussion 
of Oil Fate and Effects, pointed out that the data base 
has been largely developed from laboratory experiments. 
This raises the problem of extrapolating from small- 
scale controlled situations to areas which haven't been 
examined closely. 


Agreed. Recently, researchers have attempted experi- 
mental oil spills and microcosm experiments to avoid 
these problems of interpretation. 


As an example, it has been shown that hydrocarbon 
weathering in the natural environment is much lower than 
occurs in closed experiments. Another example is dril- 
ling mud toxicities. L)) 50's of the components have 
been calculated in the lab but synergistic effects have 
not been examined. 


Not quite accurate. There have been a number of studies 
using whole muds. 


GROUP I DISCUSSION - Dr. David Stone, Chairman 
- Mr. Anthony Shallow, Rapporteur 


Seabirds 


Following the presentation by P. McLaren, Dr. R. Brown 
outlined two fundamental criticisms that had been 
addressed by him in a written submission. Firstly, he 
felt that the IEA treatment of vulnerability failed to 
recognize that seabirds are inherently more vulnerable 
than other groups of fauna. 


Comment noted. However, this may reflect Dr. Brown's 
own research interest in seabirds. 


Secondly, Dr. Brown criticized the vulnerabilities 
ascribed to various seabirds. In his estimation, the 
vulnerabilities in Section 6.7 seem to be based not only 
on wrong criteria, they are also just plain wrong. To 
provide examples, Dr. Brown cited the experience with 
oil spills from the Irving Whale and the Kurdistan where 
the birds worst hit were eiders inshore and auks off- 
shore. Kittiwakes on the other hand were not seriously 
affected. 


Dr. Brown felt that factors other than pelagic features 
should be taken into account in assessing vulnerability. 
He suggested the following classification of vulnerabil- 
ities: 
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- Kittiwakes slight to moderate 
- Eiders - moderate to heavy 
- Auks - heavy 

- Razorbills severe 


Dr. Peter McLaren indicated his concurrence with Dr. 
Brown's comments. While he did not agree completely 
with Dr. Brown's ranking of vulnerabilities, he felt the 
section was overly simplistic. 


Comment noted. However, sensitivities were not based 
solely on behavioural criteria, but also on breeding 
biology and distribution. The two shipwreck incidents 
gave no information on how rapidly populations recovered 
after the spill. 


As a further point Dr. Brown criticized the discussion 
of sublethal effects of o11 on birds, “Oil will not only 
affect birds' energy balance, it can reduce the ferti- 
lity of embryos, delay ovulation, stunt chick growth, 
and interfere with ability to excrete salt. Dr. Brown 
felt these impacts should have been dealt with in more 
detail. Dr. McLaren commented that it would have been 
consistent and more appropriate for this section to con- 
sider impact assessment of categories (shorebords, 
waterfowl) rather than deal with each species. 


Criticism accepted. The work of Peakall and his 
co-workers could have been quoted more extensively in 
the discussion of the effects of oil on birds. 


There were two criticisms of maps. Dr. D. Stone felt 
species names should have been given rather than abbrev- 
iations, and that names of localities should have been 
shown. Dr. Brown was critical of the legend system used 
in offshore distribution maps. 


The group concluded that, for this section, a great deal 
of re-writing was in order. 


Comments noted. 
Marine Mammals 


Following his presentation, Dr. R. Davis was asked what 
he saw as further information needs. He felt two 
studies were necessary and feasible: 


- baleen whale surveys to document numbers, movement 
patterns and concentrations; and 

- try to tie in as much information as possible on why 
animals are where they are. 


The latter study would require a ship based survey that 
also looked at oceanographic processes. 
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These whale studies are not an industry priority at 


present. Forthcoming OLABS work may provide some of 
this information. 


Mr. R. Wiseman expressed concern that writers of the 
marine mammals section failed to access or reference the 
grey literature on seals that has been produced by DFO 
and related agencies. 


Why has this information never been published more 
widely in the refereed ("white") literature? 


Social Conditions 
The group decided not to address this section. 
Oil Fate and Effects 


Ms. N. Sutterlin introduced the section pointing out 
that her focus had been on the effects of oil on the 
biological environment, rather than slick trajectories 
or blowout scenarios. 


The review of oil toxicity studies for various species 
tended, of necessity, to be academic and related to 
laboratory experience. This limits the application of 
results to the real world situation, and hampers any 
effort to predict impacts. As a result Ms. Sutterlin 
suggested that perhaps the section should have been 
deleted. The discussion turned into a debate on the 
merits of inclusion of this section. The chairman 
agreed to report the lack of consensus reached and that 
confusion and disagreement existed over the purpose and 
usefulness of including the Fate and Effects Section in 
the IEA document. 


In considering the scenario that was presented, the 
group appeared to reach a consensus that, while it may 
not be accurate and certainly has limitations, such an 
exercise is useful in giving the reader an example of 
what one will find in contingency plans. 


It is unfortunate that lack of consensus precluded a 
rigorous review of the most crucial section of the IEA. 
Without an analysis of impact, there is no point in 
producing an environmental assessment. 


GROUP II DISCUSSION - Mr. Lawrence Coady, Chairman 
- Ms. Gerry Collins, Rapporteur 


Seabirds 


Mr. Coady opened discussion by stating his opinion that 
the surveys described have represented excellent pro- 
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gress over the past two years. Further work had been 
advocated by LRAC on ducks and has been completed. 


A question was asked as to the potential impacts on 
shorebirds if an oilspill came ashore. There are no 
well defined "colonies" and the birds are widely 


distributed so impacts would probably not be severe (P. 
McLaren). 


Not quite accurate. Virtually the entire population of 
some arctic breeding species may pass through Labrador 
during migration. 


There was some discussion on the types of impact caused 
by oil, e.g. fouling of feathers, ingestion of oil, 
Oiling of eggs, aversion to fumes. It was pointed out 
that fouling impacts would likely be most severe, for 
example on alcid colonies at Groswater Bay and on guil- 
lemots. 


See response 75. 


Dr. P. McLaren was asked his opinion on future research 
needs. He replied that more baseline information is 
needed. More importantly, a process oriented approach 
is now necessary in order to explain bird distributions 
in terms of physical oceanography. 


Ms. B. Fowler cautioned that having only one year's data 
on birds gives no indication of the relative health of 
populations. 


Mr. Coady asked whether an integrative approach is plan- 
ned to bring together all seabird data collected by the 
EAMES and OLABS programs in order to give an overall 
picture of distribution over the Labrador Sea. Dr. 
McLaren agreed with the usefulness of such an approach 
but pointed out it is not a priority item at this time. 


Although interesting, such studies are not presently an 
industry priority. 


R. Percy asked about the effect of dispersants on birds. 
Dr. J. Payne noted that in laboratory situations some 
dispersants dissolve natural wax in bird feathers. 


Marine Mammals 


Mr. Coady opened the session by referring to written 
comments prepared as a result of the DFO review 
(Appendix 2). He then solicited comments from the work- 
shop participants. 
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Mr. D. Hardie commented that there was no attempt to 
interpret the data that was presented. This needs to be 
performed (e.g. for distribution maps of species) rather 
than present a straight regurgitation of data. 


Comment noted. It is doubtful that, until ongoing OLABS 
work is published, there is enough information to 
publish distributional maps for marine mammals other 
than hooded and harp seals. 


Ms. B. Fowler commented that, contrary to what was writ- 
ten in the text, information on numbers and population 
dynamics of (harp) seals had increased because of the 
publicity surrounding the whitecoat harvest. 


Agreed. 


Mr. L. Coady commented that the distribution of the res- 
ident ringed seal needs further study. R. Davis replied 
that ringed seals inhabit fast ice and are hence not 
likley to be affected by an oil spill. Bearded seals 
are more susceptible to impacts from the oil industry. 


Mr. Coady noted that research on the inshore-offshore 
distribution of harp seals and their movements in rela- 
tion to ice and food supply warrant attention. As an 
example, fishermen at Nain may have a bumper catch of 
seals one year followed by none the next, neither of 
which reflects the status of the resource. Dr. Davis 
replied that more information on seal distribution pat- 
terns is available but not to the extent required. 


OLABS may provide some distributional information on 
ringed and bearded seals. 


Discussion shifted to the means whereby work done sub- 
sequent to the IEA will be made available to the public. 
Mr. Hardie pointed out that the material will not appear 
in IEA format but in a variety of formats, all of which 
could be available to the public. Both Mr. Hamel 
(LRAC) and Dr. Columbus (LIA - Labrador Inuit Associa- 
tion) requested a written record from Petro-Canada of 
all studies initiated since the IEA was written. 


A list of OLABS studies appears in this document. 


Mr. R. Percy suggested wider circulation of the Execu- 
tive Summary as a means to inform the public of studies 
undertaken by OLABS. Mr. Coady disagreed, saying this 
was a poorly written section. N. Sutterlin suggested a 
re-write and then public distribution. 


The executive summary has been re-written and is being 
circulated to the public. 
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B. Fowler noted the availability of baseline data from 
the Blue Dolphin cruises in the early 1950s. Historical 
documents on Natural History are another potentially 
rich source that should be examined. 


Historical records are anecdotal, and are generally of 
little use in compiling distributional maps or in 
assessing population changes through time. 


Dr. Davis noted that little information exists on the 
effects of oil on marine mammals, and that studies pre- 
sently underway aren't sufficient for use in contingency 
planning. For example, whales are dependent on dense 
concentrations of forage species, and a knowledge of 
this relationship is needed to develop contingencies. 


It is true that relatively little is known of the 
effects of oil on marine mammals. However, it is diffi- 
cult to imagine how this information would be used in 
deciding when, where and how to deploy materials and 
manpower during an oil spill. 


Social Conditions 


The brief discussion on this section was led off by Dr. 

K. Columbus. He noted that studies on social conditions 
have tended to be descriptive rather than scientific. 

He recommended that future studies be undertaken with a 

statistics oriented approach. 


Comments noted. The implication seems to be that "num- 
bers crunching” is always good science, while a verbal 
description isn't. 


A key area of future study is the identification of 
stress sources, for example the changes in community 
economics that can accompany resource development activ- 
ities. Socio-medical aspects of the communities with 
regard to development of the oil resource and the 
changes it will bring to these communities is another 
area where further research is necessary. 


The provincial approval system and its socio-economic 
requirements were discussed briefly. 


Petro-Canada agrees that this information would be 
necessary for production. During the present explora- 
tion phase, the drilling fleet operates offshore and the 
main support base is in St. John's. Routine exploratory 
drilling is thus less likely to stress the Labrador 
social fabric in a profound way. 
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Oil Fate and Effects 


Most of the discussion centered on drilling muds. Dr. 
J. Payne felt that, while impacts are localized, it is 
nonetheless necessary to develop simple modelling 
Studies for monitoring purposes. D. Hardie noted that 
EMR has funded a research project on drilling muds. 

Such questions as dilution rates, types of material 
used, indicator species, heavy metal concentration and 
the validity of existing research on heavy metal contam- 
ination are being examined. He also noted that EMR has 
provided guidelines to Mobil for monitoring any produc- 
tion that will occur in the Grand Banks. Presumably, at 
the production stage there could be significant volumes 
of waste drilling mud released into the environment. 


Mr. R. Percy suggested an examination of abandoned 
well-sites to determine heavy metals accumulation. Mr. 
Coady suggested that a "wait and see" attitude concern- 
ing drilling mud monitoring strategies should be 
adopted, considering the extensive research underway. 
Mr. Hardie agreed. 


There is a large quantity of literature that indicates 
that acute toxicity of drilling fluids will not likely 
be a problem in areas such as the Labrador Shelf, where 
currents are strong and waters are relatively deep. 
Petro-Canada agrees that heavy metals should be moni- 
tored, and that production is likely to release more 
heavy metals than exploratory drilling, because greater 
volumes of muds are used. 


Dr. Columbus referred to information brought forward at 
a recent conference on Georges Banks Oil Exploration 
where it was suggested that some of the drilling muds 
used in that area contained radioactive material. He 
suggested Petro-Canada monitor drilling muds to ensure 
against the inadvertent release of radioactive mater- 
ial. 


The impact section of the document was considered brief- 
ly. Much of the impact prediction was generalized and 
not specific to Labrador. In large measure the impact 
section was based on literature review. The difficulty 
of describing impacts in the absence of a clearly 
defined project was pointed out. 


Recommendations noted. It would be useful to know 
whether the radioactivity originates from mud additives 
such as barite, or from the formations being drilled. 
In the former case, it may be possible to use alterna- 
tive sources of mud additives. 
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The need to include contingency planning information in 
the IEA was discussed in some detail with the eventual 
consensus that it's inclusion is not necessary. 


Agreed. 


The discussion moved to effects of hydrocarbons on the 
physical environment. Ms. Fowler criticized the absence 
of information on fate and behaviour of oil and gas 
under sea ice. 


Incorrect. The behaviour of oil under sea ice is dis- 
cussed in Sections 6.5.5 and 6.5.6 of the IEA. 


In discussing the effects of oil on the biological 
environment, there were a number of criticisms of the 
approach taken. D. Hardie wished to be on record as 
saying that there is no information in the IEA which 
justified the conclusions reached in section 6.8 (Oil 
Spill Scenario for the Labrador Sea). He felt the docu- 
ment should not be assessing impacts on the basis of 
qualitative data. 


Some participants felt the scenario section should be 
deleted from the IEA, however, Mr. Bain and Dr. Payne 
disagreed. They felt that, despite its shortcomings, it 
generated a good deal of discussion among scientists, 
and without this section the IEA is merely a literature 
review. 


This sweeping generalization was obviously intended for 
dramatic effect rather than as a serious-minded criti- 
cism of Section 6.8. The conclusions reached in Section 
6.8 are supported by the baseline data in Section 5 and 
in Sections 6.5 to 6.7 inclusive. It is true that the 
inferences of Section 6.8 are based partly on qualita- 
tive information such as behaviour, habitat preference, 
and general life history. However, quantitative infor- 
mation such as relative abundance, fecundity and genera- 
tion time was also invoked when such data were avail- 


able. 


GRUUP III DISCUSSION - Dr. Norman Williams, Chairman 
MS. Katrina Aolemonsencerort aur 


Seabirds 


The group felt there are major deficiencies in the sea- 
bird data base of the IEA. While it was felt that this 
section represented a good overview of information 
available at the time of printing, updated as well as 
more quantitative and detailed data, supported by maps, 
graphs and illustrations are needed for impact predic- 
tions and contingency planning. 
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97. Comments noted. Perhaps more cartographic information 
should have been included. However, with some groups, 
especially shorebirds and waterfowl, the existing 


information is still too limited to compile reliable 
maps. 


98. Inclusion of the 1981 seabird studies by LGL could 
partially remedy this situation. Winter seabird 
distributions and activities for the entire Labrador Sea 
should be examined. Such information would be essential 
to predicting impacts for oil spills occurring under 
ice, aS open water channels are potentially important 
feeding areas for seabirds residing in ice-covered 
waters. 


98. Agreed. 


99. The value of seabirds as a food to residents has not 
been addressed, although it is important in the assess- 
ment of oil spill impacts. Local hunting statistics 
could also assist in the interpretation of species pre- 
sence. This could provide a helpful indicator for 
interpreting aerial counts. 


99. Agreed. Perhaps the IEA could have used information 
from Brice-Bennett's (1977) Our Footprints Are 
Everywhere. Although this information is not 
statistical, it does give some idea of the location and 
importance of hunting areas. 


100. The present level of information on seabirds is inade- 
quate to indicate magnitudes and possible reasons for 
population variability. The parameters needed to pre- 
dict seabird distribution have to be refined. 


Mr. S. Akenhead suggested a possible correlation between 
the shelf break and seabird concentrations. Dr. P. 
McLaren confirmed that, where survey flight lines 
included the shelf break, high numbers of birds were 
observed in that region. 


Dr. McLaren cautioned that the data on seabird colonies 
and distributions is so recent it is not possible to 
comment on the present state of health of these popula- 
tions. 


100. Some answers to these concerns may be provided by in- 
dustry-funded studies that CWS is conducting at the 
Gannet Clusters and Hudson Strait. 


Sivan dod ye eotby ay 19 @wolaifianl 
haidese sede 20 Acro 4 gl adasen 
a gofheo144 @stties ens 20% at ue a Shi tes ravi tinsel 
Lo) te@ine of Dianw. soldgnd eet et ofvete 
*ebmy gn! aIEaeO elilqe the nas eon uiay ing °2 ‘v 
yneis some gileldneteq e382 Slenasit ae-l4y Wego rr =) 
nyewny~alul Avi siete wrt an 19 cutis ( 4i 4083 Pla i 


7 
«at oar 
an) 
SG ISA . Be 
‘st 12 ahbraey mg ( “vy 6 qe em) | Gao > = ' wits ae? 
~2 904 iis esieoge: 22 31 Apvodi a 5226} » Aeue 
| eats ghiidnyt Inood», .esaaqml Lilge f! iv Joie 
qe “ae '¢ asl jaJOIRIAOINL OF Wi Jaise Seie fal) 
1 to7eo) hoy Iqi on & ebivade PLU i rife : | 
A3SHUNS AGI Tews CB! Seg y4 
wiser! Osen evan Oluca ABT of? Guede 4 86 ee : 
etA 290 992005 3am (VFOL) | s2anaqeg~eo! 
font wl moo thar re eet! eiag eounas sy 4 it ve 
DOG mo? Jivol 2 68>? aoe ovin eec5 2! hat 1 
; eBOGS6 YRS Oinm So woe 
,On La par eT ri hf tee nt } i ory j : a4 of 
\O@hF! S101440g 2S Bens Inpanm wa . é 
> f J ret Le vv eal; "“¢ eneety’ | efi i ly. —\ =, 


henities @F oF wah SOs suCIN» SG if 


gia D Give sant) 7m JAMS ¢ f ; » sf i 
4 10 aN INS4QnOD 1/0es8. Or4% 2 7 

a ‘ cA tgipi(’. gevdua essed. ged? ter ten Ter 
+ ate rd to seed dol’. deere 3 “19 buf 
sHitigi Sui sv 4 

nein NI2i2%382 AG 64a otftS Jedd Vans 3 iS yet 

¢* @ei10 mq §8n Gk .64. Ifatset Ce at war ‘ten hit one 

=e LUWny ‘a3 32 AGAGSH Bo Asad | Suse , « > +A peuoe, 


nots 


“hh yi Qeblensy 8h Yew eadInPNoO ern: of cTivemen emcee . 601 
ad? 26 ycitoubiss a2 24) dal obits boom =e99 aith 
aS+@024 sogugh ha« asasurl) saunas) 


101. 


101. 


102. 


102. 


103. 


103. 


104. 


104. 


1) 


Marine Mammals 


Dr. N. Williams started discussion by pointing out that, 
up until the date of the IEA, there had been no data 
available on winter distributions of marine mammals, 
excepting only information derived from sealing and the 
former whaling industry. The opportunistic whale 
Surveys, part of the 1981 seabird surveys conducted by 
LGL, do not provide adequate winter coverage so this 
data gap remains. 


Comments noted. 


The technical review prepared by staff of the Department 
of Fisheries and Oceans was referred to and the comments 
of Dr. D. Bowen and Dr. K. Hay discussed. They general- 
ly were not impressed by the marine mammal section and 
felt the part on whales was particularly weak. 


Unfortunately DFO written comments did not specify the 
sources of additional information on whales that were 
missed. Surveys by Keith Hay of DFO provide significant 
new information on whale numbers (but not distribution) 
in Newfoundland-Labrador; these results were not 
published until 1982. 


Some factual errors were pointed out, for example the 
statement on page 1-12 about publication of data on harp 
seals numbers is incorrect and should be deleted. 


Criticism accepted. 


The group felt that this section would be of no use as a 
support for contingency planning, as it lacked any dis- 
tributional intormation. 


Except for perhaps harp and hooded seals during whelp- 
ing, there is little useful distributional information 
available. Most of the information in the published 
literature consists either of comments on habitat pre- 
ferences, or of compilations of opportunistic sight 
records. OLABS information in Boles et al. (1980), 
Boles (1980) and Brice-Bennett (1980) is not detailed 
enough for mapping marine mammal distributions off 
Labrador. 
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Social Conditions 


Mr. D. Karasiuk, as editor of the IEA, elaborated on the 
approach taken in Section 7. It sought to convey a 
basic description of life in the coastal communities and 
provide a tentative evaluation of how petroleum explora- 
tion might alter this lifestyle, including the opportun- 
ities that the petroleum industry might create. The 
threads throughout this section are: 


l. that fisheries had undergone a very strong resur- 
gence, and the fishery, not the petroleum industry, 
may be responsible for the ultimate economic turn- 
around of the Labrador communities; 


2s a pluralistic lifestyle of resource utilization 
(fishery, hunting, trapping) has evolved and is 
functional in Labrador; and 


36 the past boom-and-bust nature of ventures in 
Labrador may ha'e influenced people to retain their 
traditional lifestyle rather than seek employment 
in the petroleum industry. 


105. Section 7 is) based primarily .on,a report by Mr. A. 
Williamson, a researcher with many years experience in 
the Labrador setting. Community descriptions were pre- 
pared by Mr. B. Leach. A minimum of editing was done. 
Mr. Karasiuk said that he had changed some comments but 
had tried to retain meanings. Ms. C. Michelin suggested 
that people read Mr. Williamson's original document 
since she felt that some of the interpretations of 
Labradorian life as presented in the IEA are quite inac- 
curate, 


In response to Ms. Sutterlin's statement that, as a bio- 
logist, it was presumptuous to say whether these are 
accurate interpretations of the lifestyle, and that 
there is no basis for a biologist to make such judge- 
ments, Ms. Michelin replied that it is the business of 
all the participants to make that assessment, given that 
an underlying assumption of these sessions is that all 
scientists have some comprehension of what others are 
doing. 


105. Unfortunately, Ms. Michelin refused to clarify which 
interpretations she felt were incorrect. 
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Dr. P. Smith and Dr. N. Williams expressed the opinion 
that, based on their experience, the IEA lacks an 
emotional perspective of the wants of the Labradorians, 
and there is no feeling of their psychology. Dr. 
Williams felt that this section does not convey the 
cyclical lifestyle as part of the social fabric. 


It is unclear what kind of information would be needed 
to answer this criticism. The cyclical lifestyle of 
Labradorians was discussed in considerable detail in 
Section’ 7.2.4 Of the IEA. 


The need for public consultations, especially prior to 
final documentation, was expressed by John Bursey. A 
dialogue has to take place, and Petro-Canada is now 
taking a step in the right direction with planned public 
forums (C. Michelin). Dr. Williams suggested that per- 
ceptual surveys would be another appropriate forum of 
public input, but he cautioned that these be carefully 
worded to avoid biasing the responses. 


Perceptual surveys could be useful in developing plans 
for production. 


Mr. Akenhead felt that the importance of fisheries to 
the Labrador communities and future directions were not 
apparent in the IEA. D. Karasiuk stated that this had 
been addressed on a "humanistic level". 


Mr. KaraSiuk stated that "something we purposely did not 
become involved in were the problems associated with 
social upheaval that has been reported in parts of 
Labrador". In response to questions from Ms. Sutterlin 
and br. Williams, he said that there are very serious 
social problems that were not addressed because Petro- 
Canada did not feel that they were a legitimate part of 
the document: "If we neither induce nor exacerbate the 
problem... it is not particularly germane" and "it was 
not politic to address such social problems". 


Invalid comment. Sections 7.2.2 and 7.2.4 of the IEA 
discussed the fishery as a significant part of the 
Labradorian lifestyle. Section 5.14.3 provide consider- 
able detail on the economic significance of the Labrador 
inshore fishery. 


The group was of the opinion that all problems should be 
discussed: impacts (from oil exploration or develop- 
ment) super-imposed on such conditions could well worsen 
or alternatively alleviate them (N. Williams). 


baboon ad Sloow rots a 
Jo alyseetil lanifoys af 
nt ites sigureblende & 


gn, . 
: 4 ; se | j : 0 

OA 4oivg yllengeqas ,adotsssiuene> shiug. 107 head ox 

A .vedadd neh yd baabingke BAY (00! JoInomuoom: Derry — 

wen al abseneo-c3ded hee (eoniG t4ee Oo ake Supsiles Pee 

viidvy bennelq Ati not Seedip sG9)% Bisa ost9. © an tass ay 


fey Jane Sateagale annie ii 30 24 iLO 72, On) morte i. _ P, 
76 mrind »34i pio tyge weeds. Ue Blwite eeavaqus Ieatgdeo 7 ¢ 
filuie taco 29 @brn? 2007, Denes JNO 8 3d". Suns OL ding a 
' ,- @QePAGQeey SRI YA) SATA Uicve of bSbaoW 2 vs 
eimky goiqoisvett a) give od Rives eversug Lenyqeosss POL ue 
HOI Fo 7 
wy a 
16 [7 36 @ofassnger wiz ei S990 Deerineyek «aM: Sa" i 
Ww S00) Fo o8 eV SuU7 OHA es: Wines sabéied OFF _ 
fat Bint sand Datesge davies .0 sAS! 73. fl fram 6079 pi 
“lLavel or Ge ingey? | HOPr ert hs, ese 
a0) 7 ag ii enon”. Es 1Epsl ee ee 1) 
iiiw tes ‘oynaae, Otel ce ad Gd « eeew cautovel wipasd : 
1O asuey At Heseodes Reet Bal Jad: BYeONaY Tah Soe 
dilteijiue .a8 mov enetsesuy of) 9ene5 gy] “tone7dsed 
ait yi. JL R14e) 32h4i9..NGGe $i! whe bDiaw. mnt Bre 
“O77 1 ene Hor sestPian 691, @x sa ; Binh Oi etee g40c0e 
| ia iy Glial i gel 2 Wiese Yor? get faet dur Gib eheneu 
Any < Ay BX som @6uGii? 4eanfen uw ad IIH SeTUGOn- sart4 
; mw 641" «(ONE eeriew Va waluw 6 996q |! Pik «ssralto4y 


4 
weltee Antone. Uote See7hhs oF of ii seu dan 


ANT cotS to 6.4.7 Om S99 SAG Ione jvetme: oi) eval ~ Ret 
973 2c Stay Jando) Zisgds 6 a6 yeedei® nad Vebeuseib 
“tSE4EnG sPivow? 1.124,.¢ Orgone . «41 /$ee9d! naisgceberdaéd 


2ohatdisl odt to eonan’tlewle simanes: 647 do ligseh dicts” 
syrsiet*+ ctoniwt 


es Bhdinvia sfocsa: Se GOES he 0 SH8 AO S48 QvOTD Gare “ 
"QOD to MIE) ays) bf Ooi 72 ed enne CaP aNTEED, =, 
joer" Clow bivod gradditere.nore ab gabean)=iauue .1 aren 


- eee Tl Lew, Ay miedo ein (gui te Vlavidenssdl ae 4 


ay 


109. 


110. 


110. 


76 


This degree of detail may be justifiable in an EIS for 
production. During exploratory drilling, the industrial 
impact on Labrador communities has centered around the 
maintenance of a secondary support base at Goose Bay and 
transit bases at Cartwright and Hopedale. Fewer than 50 
Labradorians were directly employed during 1980 and 
1981, out of a total population of approximately 6500 
people. Thus, present low levels of onshore industrial 
activity probably do not justify the detail expected by 
the reviewers. 


D. Karasiuk responded by stating that Petro-Canada had 
acknowledged that impacts exist (hence the Social 
Affairs Department) and that a better overview is 
needed. He said that if an explosion of activity was to 
take place, Petro-Canada's social and economic people 
would be expected to consult with Labradorians and 
representative groups such as LIA and LRAC. However, 
there is a deep frustration generally perceived that the 
oil industry is ignoring the people. Ms. Michelin 
shared the following with the working group: "One of 
(Petro-Canada's) people said to my face not very long 
ago that ‘you're joking if you think you can change any- 
thing. When we're ready we will take over - we'll come 
in, we will put a site together with, if necessary, 
13,000 people. Your opinions, whether they're useful or 
nNnocy *fon Ct Mmacter . 


This attitude has been perceived elsewhere. Dr. P. 
Smith related that a high-ranking civil servant, at a 
University Symposium on Arctic Environmental Protection, 
was asked point Dlank if a company made up its mind to 
go into the Arctic based strictly on environmental and 
not on socio-economic issues, could we actually stop 
them. His reply was “no, they'll go right ahead". 


Petro-Canada is concerned about the frustrations from 
which these statements arise. Both statements imply 
that native people feel powerless to influence decisions 
affecting their lives. Petro-Canada hopes that the 
sources and possible solutions for these frustrations 
will be discussed at a public seminar that will be held 
at Goose Bay in November 1982. 


The conclusions reached by the working group were that 
while readable, the information on social conditions is 
inadequate and does not give a view of coastal Labrador 
life that would allow assessment of the impacts of oil 
and gas activities. The present treatment falls between 
two schools: it does not present hard information, yet 
it doesn't give a full portrayal of Labrador life. 
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2.3 CLOSING PLENARY SESSION 


With the convening of this session, a panel compri- 
Sing the three chairpersons presented the conclusions of each 
of their workshop groups. This presentation was based on the 
"brainstorming" Session D and each chairman has, in essence, 
provided a report on the discussion that took place during 
that final workshop session. 


This was followed by a general discussion of these 
presentations plus comment on the document and the review 
process. 


Concluding remarks were provided by B. LeDrew, and 
Dr. W. Speller closed the seminar. 


Zine: Panel. Present ations! i Groupel,i iby IIT 


Group Dixit. Coady 


Mr. Coady opene:l the session by complimenting 
Petro-Canada on the multidisciplinary approach taken to the 
seminar as evidenced by the range of ayencies represented in 
his group. Since the IEA was written, the data base for the 
region has doubled, particularly with respect to ice, shore- 
lines, seabirds, and physical oceanography. Despite the 
dated nature of much of the IEA, all group members agreed it 
was invaluable as a starting point from which hypotheses for 
future research could evolve. 


Each section of the IEA was discussed with respect 
to its merit and its shortcomings, and recommendations for 
further research were made. 


111. The Executive Summary was felt to be one of the weakest 
sections in the report, as key sensitivities (e.g. 
marine mamals, cod larvae) were insufficiently profiled. 
Facts extracted from the text did not reflect the unique 
features and problems characteristic of Labrador. 


111. The executive summary has been rewritten with these 
comments in mind. 


112. The section on Physical Oceanography was commendable and 
research planned, as well as that already carried out, 
appears to be well under control. Unfortunately, no 
attention was given to explaining the relevance of 
Physical Oceanography to impact prediction. Although 
not the purpose of the IEA, this failure could limit an 
understanding of the practical applications of the 
material presented. 
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Incorrect. The discussion of slick trajectory modelling 
relied on data on winds and ocean currents. 
Oceanographic parameters were identified as major 
influences on the behaviour fate and persistence of oil, 
and these influences were described in detail. 


It was recommended that there should be direct 
application of physical oceanography to specific 
features, e.g. current studies in conjunction with 
iceberg drift modelling and seabed properties. 


Agreed. 


Physical oceanography was discussed in relation to the 
nearshore aspects. It was explained in the workshop 
session that physical oceanography has little to do with 
movement of oil to the shoreline. Nearshore movements 
of o1l are more dependent on onshore winds. This point 
Should have been made clearly in the IEA. Studies of 
nearshore movements of oil in relation to meteorology 
were carried out alter the Kurdistan incident. This 
information is available and should be looked at. NOAA 
has developed a portable system known as CODAR which has 
significant inshore applications in terms of detecting 
surface current movements and generating real time maps. 
This system could possibly be used in the nearshore zone 
of the Labrador Sea. 


Comments noted. A more careful reading of Section 6.6.3 
of the IEA would reveal how winds, tides, waves, ocean 
currents and ice together affect the impact and persis- 
tence of oil. 


Although it is necessary to have winter data, it is 
realized that winter studies are costly and logistically 
a problem. Industry will not fund these studies when 
there are no winter operations underway. More wave data 
is needed. Although costly to obtain, the information 
is necessary to develop a better understanding of phys- 
ical oceanography. 


These studies could have some use if the drilling season 
were to be extended; high autumn sea states and winter 
pack ice militate against late-season drilling. Thus 
winter oceanographic studies are not an industry 
priority at present. 


The onus iS on resource agencies to extract as much 
information as possible trom the available data base. 
For instance, Petro-Canada need not be expected or 
relied upon to evaluate fisheries implications from the 
physical oceanographic data base when DFO is in a better 
position to evaluate the information more thoroughly 
from a biological perspective. 
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More work is needed to understand the eddies at the 
Shelf edge. 


Agreed. 


The Strait of Belle Isle and Hudson Strait have been 
insufficiently covered with respect to physical oceano- 
graphy, yet are considered part of the study area. 


Work in Hudson Strait would have little application for 
spill response, because the area is “upstream” from the 
area Of oil exploration. Work in the Strait of Belle 
Isle would be more relevant. 


DFO has obtained physical oceanographic data collected 
by the Blue Dolphin Expeditions in the early 1950s. 

This material is being analyzed and will be added to the 
MEDS data base. 


This is not an industry priority, because similar in- 
formation is being collected under ongoing industry pro- 
grams. 


Chemical Oceanography was briefly discussed. It was 
recognized as a relatively new discipline. Its rele- 


vance was questionable and the conclusions conjectural. 
The MEDS data should have been examined. No analysis 
was made of such data, but instead only a synthesis of 
the current literature was made. The work needs to be 
extendea to deeper depths, the offshore, troughs, the 
slope and ftjords. 


Petro-Canada was not aware that these unpublished data 
existed. It hopes that government will soon publish 
this information. Information on chemical oceanography, 
except for that on background concentrations of heavy 
metals and hydrocarbons, has little application to 
design, monitoring or spill response, and so is not an 
industry priority. 


Microbiota 


Dr. Je Bunch has been tunded under OLABS to do Micro- 
biota studies in conjunction with BIOS at Cape Hatt. 

The applicability of BIOS studies to the Labrador Sea 
was questioned. Representative sampling of these waters 
is needea in addition to the BIOS work. 


In fact, the BIOS study was located on Baffin Island 
because Labradorian public interest groups did not want 
an experimental oil spill on their coastline. 
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Primary Productivity 


A long term systems approach is needed, with emphasis on 
the percent contribution of the ice biota, phytoplank- 
ton and macrophytes to primary productivity. 


It is difficult to imagine how this information would 
improve design, monitoring or spill response. This is 
not an industry priority. 


Zooplankton and Ichthyoplankton 


AS with phytoplankton, there's more emphasis on numbers 
than biomass and seasonality. A knowledge of trophic 
relationships is completely lacking. 


This is a deficiency of the literature. Again, the 
applicability of this information is difficult to 
see. 


Since a long term study is unrealistic, key 
relationships need to be identified in the ecosystem. 
Indicator species need to be identified for impact 
assessment and monitoring purposes. 


Agreed. The IEA proposes cod eggs and larvae as 
possible indicators. 


Fish and Fisheries 


This section is somewhat weak. The level of detail 
throughout is insufficient. There are a lot of key 
sensitivities, such as larval fish concentrations which 
weren't addressed. There is no information on oil- 
fishing industry interactions (e.g. potential areas of 
contlict or reference to historical situations such as 
the North Sea). Ouestions pertaining to resource utili- 
zation and potential impacts of an oil spill on the 
industry (e.yg.-fish tainting) require further atten- 
tion. 


Seabirds 


Some excellent work was done by LGL in the offshore and 
by Canadian Wildlife Service (CWS) on the coast. 
Emphasis should now be. placed on ecological aspects, on 
process, and on such thinys as relating seabird distri- 
bution to physical oceanographic data. The latter 
shouldn't be too difficult, as there exists an adequate 
data base in both disciplines. 


Physiological impacts of oil on birds may be a future 
study requirement, although it is realized a lot of work 
has already been published on this topic. 
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Perhaps this is a government priority. 


Seabird-fish interactions need to be further studied as 
they are not yet adequately understood. 


Probably a government priority. 


Marine Mammals 


Basic information on harp seal ecology, population size, 
and reproductive aspects was not referenced in the text, 


There were no diagrams and very little was done with the 
data which was presented. 


Criticism accepted. 


There is not enough basic information on marine mammals 
for contingency planning purposes. This is necessary as 
marine mammals are of prime sensitivity. DFO is study- 
ing harp and hooded seals, so future industry research 
should concentrate on ringed and harbour seals. The 
inshore-offshore distribution of harp seals was also 
judged to be an area ot needed study. Cetacean distri- 
bution offshore is not well understood, although it is 
realized the data is difficult to coilect. 


Baseline population studies on harp, ringed and harbour 
seals are also within government's mandate, despite 
financial constraints. 


Social Conditions 


This section was generally well presented and contained 
an adequate amount of background information. The only 
major shortcoming was found to be the Tack*or a stienti- 
fic, statistics-oriented approach to information gather- 
ings this kind ot approach is recommended for turther 
on-going research. LIA has undertaken studies which are 
aimed at identifyiny key impacts associated with devel- 
opment of the oil industry. These studies have adopted 
a scientific rather than a purely descriptive approach. 
Close contact should be maintained with LIA to keep 
abreast of study results. 


Petro-Canada is most interested in examining LIA's re- 
sults, when these become available. 


Fate and Rtrects 


Much of the discussion in this section centered around 
the topic of drilling muds. EMR has contracted Environ- 
ment Canada (DOE) to undertake a major review wh ich will 
eventually lead to guidelines for drilling mud disposal. 
The DOE study will involve dilution rate, types of 
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material, indicator species, heavy metal contamination, 
bioavailability and sub-lethal effects. 


Mobil is developing a monitoring strategy for drilling 
muds . General concerns focus on heavy metal concentra- 
tions and bioavailability. 


A conference dealing with otfshore exploration on 
Georges Bank was held a few months ago and some interes- 
ting tindings regarding drilling muds were presented. 
These results should be examined thoroughly when they 
are made available, and their applicability to the 
Labrador offshore situation determined. 


Comments noted. 


Impacts associated with drilling muds are localized and 
considered to be of no great consequence, according to 
most studies. Effects should nevertheless be moni- 
tored, 


Many well-site surveys have not taken advantage of the 
Opportunity during sediment sampling to undertake heavy 
metal analysis or invertebrate studies. This type of 
research could "piggyback" on to what is already an 
extremely costly procedure. As the ayency which sets 
requirements, the onus rests with COGLA to ensure maxi- 
mum benetit is obtained from well-site surveys. 


Ambiguous comment. There is enough information on acute 
toxicity of drilling muds to dismiss this as an environ- 
mental issue off Labrador; however chronic contaimina- 
tion by heavy metals could merit monitoring studies. 


There was some concern about the definition of accident- 
al versus operational spills in the text. The defini- 
tions should be clarified. 


As noted in the IEA, this is described in the 
Contingency Plan for Labrador. 


While the chemistry of oil was discussed in the text, it 
would have been useful to provide a summary table 
showing the various biological, physical and chemical 
degradation processes and the breakdown of oil over a 
strict time period. 


This detail is almost impossible to supply, because each 
oil is unique; oil chemistry (and thus oil weathering) 
varies greatly from reservoir to reservoir. At the time 
the IEA was being written, there was no information on 
the characteristics of oil from anywhere in Labrador, 
including North Bjarni. 


Mit, tis) a 
~aeueant? a Ca As 

et ee he) c BAL 

» (OD sii yb IPOD as Be 

“qs "Bs eoF 9 Jandy ‘ 


pia ae % 


: 
es 
eo) cache 
> mi@iel 
) 


wan 


: : . ie . 
eens, | feud 76 ahnune onl! Wei m as rad, iy 2F s i a a 
oT Y 4 7 ‘ 


Y (WINS o06 yasReDpeanes Tease Oyen es 


=f mad sast eiataw a & got - 
Ls - "a ‘ 
it? ae TON HVOS AVE ron Asal aA5 VG Ue | 
Va 90? feted if “i ft rd qors a di ; sinks 4 4 ir ¥ Has oa eet ; 0 
yo Be va Zz ih SOW 7 3 %> VPIBPVEA 10 aba ag 
(a Vbaco |S ns Seto ci } PEO iis cu Bie Lae 
ieee Moi ve yotlape) Yah a) : Ga. a 6 ele 


“iso, Sauens ARIPO eG 2220p, PINS Breeton | A) yn i. 
J/Pyaviunse as “hha pow » havi doy eae 13000 
Stivoe mm of ’Pemqatelenouons =! .siveti . +h ipo 
“ROTivea té4a5. ci) earmekh: oO. Bang bas bE 35/20, ae 
6himisgagoc. olcowns ssevawer ote dev 7 guse 
AVADOVS Hartosenak Ticed HLHGh Sif 3 9av Avashy ye 


TINSRSIMA To ee Pasa. Ae tu ARNIS sigs ai 


“Labtul oyi't rms? ery uti’ ol) fin Tne ho age ee 
Ss SC reo te Nar 


ens ai bed! 192 an) ‘al ert? ASE RTs hg ai + De : 
TON cI8 Ss.) il nome eNBON Ts 


Aloe sow 118) 1 v2 4agonan & iy 

Ad “bLVOF>+Ot: Mies nepd ven) a 

fas tried: SAd (ho) aan fh’ ots Lp ket th aire Gy a3). gee 
Toy L146 OW! GAGs “sid. ban 134-257, At Wee es 


ae whe ek 


Mee wteoed ,viqdee ot e hid? aac, Mt eomhs ail L198 2 . At 
(on taetisaw [io eens. ed) e728 modh iho" paap ra a! va 
ears IF 2A oath Gegen pi 2 iavaies . 0134 
AO. ne Smolin! on aby eres 633 baw prt 


| ‘Mbetb! ni ssaddype mest the lo. ae 38L3 sane, 
as OW prtd) 


133. 


134. 


83 


There is no information in the document which justified 
the conclusions reached in the Impacts section. It was 
advocated that the Scenario section be lett out of the 
document as it was unrealistic in relation to the 
information presented. 


See response 96. 


There was some discussion as to whether a contingency 
planning section should have been included in the IEA 
given the heavy reliance on such material in EARP 
Hearings on Davis Strait and Lancaster Sound Exploratory 
Drilling Proposals. It was eventually resolved that 
this was not necessary. 


Concern was expressed over the impacts of counter- 
measures, e.g. the impact of a dispersant on the eco- 
system. Studies required to assess such impacts are 
being undertaken under the BIOS program. 


Agreed. This would be a needless duplication of in- 
formation. 


Geology 


The geology section was thorouyh. The onshore geology 
descriptions were more than adequate, however, their 
relevance in understanding the otfshore situation was 
questioned. The composition of offshore surficial sedi- 
ments, on the other hand, is ot great interest to ocean 
engineers, physical oceanoyraphers, and biologists in 
terms of benthic communities and groundfish distribu- 
tion, and to operators who are drilling. 


Shorelines 


The information on shorelines is dated but Dr. J.M. 
Sempels gave an excellent update on current research. 
work on shoreline classifications and the development of 
a computer system in support of an operational response 
to oilspills is underway. Some aspects of shoreline 
research, such as resource harvesting, have yet to be 
carried out. It was questioned whether the physical 
analysis of shorelines should be extended to include 
biological criteria. Dr. Sempels thought this would be 
a waste of money, but it was telt by some that this was 
necessary. 


The ranking of shorelines to indicate whether one de- 
serves greater attention than another in the event of a 
spill was not telt to be a usetul exercise. This should 
be done on the basis of circumstances which prevail at 
the time of any spill. Shoreline sensitivity infor- 
mation is being collected by the province and is 
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tied into compensation schemes. A co-ordinated effort 
with provincial personnel is encouraged. 


Shoreline classification schemes form a tremendous plan- 
ning base in the event of a spill, but the group ques- 
tioned whether the technology would ever exist to res- 
pond to such information in an effective way. 


Geotechnical Hazards 


The section on geotechnical hazards was poorly done. 

The information presented was very general. The litera- 
ture references were almost all from the Gulf of Mexico 
and Alaska. Problems presented in this literature often 
do not exist in offshore Labrador. C-CORK, Ucean 
Engineering (MUN), and NICOS are doing geotechnical 
work. Strengthened liaison with such local groups is 
recommended. The most significant data gaps were felt 
to be the lack of information on site specific surticial 
sediments. Opportunistic observations of iceberg 
scouring should also be carried out. 


Criticisms accepted. 


ice, and) Ieebergs 


The ongoing research on ice and icebergs appears to be 
excellent. While there is information on numbers and 
sizes ot iceberys from the banks, there is unfortunately 
little information on troughs, the edye of the bank, and 
the inshore. (The tesearch has’ Deen Carried cut only in 
open water. Lack of winter research reflects industry 
priorities. 


It is recommended that Ice and Iceberg researchers form 
liaisons with local groups (NICOS, Ocean Engineering 
(MUN), and C-CORE). 


One criticism reyistered by the resource people who 
reviewed the sections on ice, icebergs, and meteorology, 
was that AES is not adequately meeting its responsibil- 
ity in provinding information. The initiative must come 
from regulatory agencies to ensure that such necessary 
information is available. 


Agreed. 


Meteorology and Climatology 


The inshore, ottshore, and that area on the banks which 
is being drilled did not receive adequate attention. 

Mr. Thompson said these data gaps were due to the insut- 
ficient number of weather stations in the area. A net- 
work enhancenent of meteorology stations is recommended. 
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The most pressing information gap was found to be the 
lack of site specific meteorological information in the 
intermediate zone where drilling is taking place. 


Group 1.= Dr. Ds-Stone 


The group had a fundamental problem in understanding the 
purpose tor which the document was written. It was, 
therefore, difficult to know whether each section had 
fulfilled its objective. The document is out of date in 
almost every section and the data are of questionable 
use in contingency planning. 


Intormation contained in the sections on Geology and 
Shorelines was adequate and the section on Oceanography 
was well received. 


See the summary response for a confutation of these 
sweeping generalizations. 


The fisheries section was heavily criticized, particu- 
larly the information presented on cod stocks. Serious 
criticism was given to the section on birds. Species 
vulnerability according to life history was not addres- 
sed, and many portions of the field guide descriptions 
of the species were irrelevant. In the section on mar- 
ine mammals, several inconsistencies were found. A lot 
of available information on seals was not tapped. Con- 
trary to what the Executive Summary suggests, the seal 
hunt has stimulated seal data collection. The informa- 
tion presented on whales is misleading and, in some 
instances, incorrect. 


The information tabled on drilling muds in the section 
dealing with fate and effects did not meet with any 
criticisms. ‘The group consensus on spill trajectory 
modelling was that the information is of value, but must 
be heavily qualitied. Research is needed to evaluate 
contingency plans. There are no major concerns with 
day-to-day activities, but it is necessary to understand 
what the consequences of catastrophic events will be. 


An attempt was made to rank study requirements within 
the disciplines as set out below. 


Comments noted. Most have been answered already. 
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Session A 


l(a) In the Physical Environment Section, studies of 
Surface currents should be undertaken. 


(b) Work on ice climatology and the freezeup process 
will be necessary, especially if the drill season 
is extended by using semi-submersibles. 


This information can be compiled from existing 
sources. 


Zs Understandiny the wind field in relation to short 
term trajectory forecasting for icebergs is recom- 
mended. 


This should be "the wind and current field". 


3% A better understanding of how to do long term seas- 
Onal forecastiny for icehergs is also recommended. 


Agreed. 


4. A process must be developed for age determination 
of iceberg scours in order to assess the amount ot 
iceberg traffic in a Yyiven area. 


Agreed. 
Session B 


1. Research on hydrocarbons and their effects on the 
lower trophic levels is needed. 


Agreed. Although useful in preparing assessment docu- 
ments, little of this research would have a practical 
application to design, spill response or monitoring. 


2° A synoptic overview study of chemical, biological, 
and physical oceanoyraphy with respect to cod 
stocks, birds and marine mammals is recommended, 
i.e. what gives an area preference for marine 
life? 


This supports the IEA's recommendation for the "cod 
larvae study". 


as A lony term study to examine the key trophic inter- 
relationships which would be impacted is recom- 
mended. 


See response 143. 
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4(a) Baseline information on marine sediments should be 
collected. 


Ambiguous. What kind of information? Texture? 
Distribution? Heavy metal concentrations? Hydrocarbon 
concentrations? 


(b) Nutrient requirements for the oleoclastic micro- 
biota should be studied. 


Bunch (1979) has provided much of this information for 
southern Davis Strait. 


as Further studies should be carried out on the north- 
ern cod stocks and on other commercially valuable 
species to identify the time and space in which 
Spawning occurs. 


Agreed. A DFO responsibility. 


6. Studies concerning the effects of sinking oil on 
benthos and those studies which would identify 
benthic indicator species in the nearshore zone for 
monitoring purposes are recommended. 


Agreed. 
Session C 


1% Good winter coveraye is needed on bird distribu- 
tions to aid in contingency planning should an 
accident occur later in the season. 


Agreed. OLABS surveys should provide preliminary in- 

formation. They may be no practical application of this 

information, however, because of limitations of existing 

spill response technology. 

2s Further information is required on the distances to 
teediny areas from the bird colonies and on why 
these feeding areas are so attractive. 


Agreed. 


3% Further work on numbers and distribution otf marine 
mammals over the Labrador Sea needs to be per- 
formed, so that impact predictions will be more 
accurate. 


Agreed. 1981-82 OLABS survey data may meet part of this 
requirement. 


4. The north/south migration of harp and hooded seals 
requires further study. 
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4. The north/south migration of harp and hooded seals 
requires further study. 


Agreed. A DFO responsibility. 


De It is necessary to define areas of importance for 
marine mammals in order that these areas be known 
in the event of a spill. 


Agreed. Real-time survey data would be more useful. 


6. The commercially important coastal ring seal needs 
to be studied thoroughly. 


Agreed. A DFO responsibility. 


Group III - Dr. N. Williams 


The chairman observed that his comments would address 
some of the philosophical aspects of impact assessment. 


It was unfortunate that Mr. Sempels' work was in the 
contingency document but not the IEA. Coastline mapping 
is a useful tool in impact assessment and therefore, 
should have been included in the IEA. Overlays of bio- 
logical variables and human resource utilization may be 
added to the coastline maps to give a complete picture 
off the. region. 


The coastal mapping project was not complete at the time 
the IEA was being written. Petro-Canada intends to map 
features that are important to people and to the biota 
data utilization in its mapping, when the project is 
complete. 


A number of questions were raised as to whether tunda- 
mentals of the geotechnical discipline were in place. 
Though not important in terms of exploration, it will be 
important when production takes place. It is necessary 
to start collecting baseline data now so that the data 
base will be in place 15 to 20 years from now. 


It would be more appropriate to collect the geotechnical 
information necessary for production if and when a firm 
decision to go ahead with production is made. This in- 
formation is costly to obtain, and to date, commercially 
exploitable reserves of hydrocarbons have yet to be 
found off Labrador. 


Present knowledye of ice is inadequate for conceptual 
design of a commercial development, and yet this is the 
single largest danger to such a development. The yroup 
endorsed all future ice studies. 


Agreed. 
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It is hoped that all updates and corrections to this and 
other sections are made available in the proceedings so 
that everyone has access to the information discussed in 
the workshops. 


Done. 


The bureaucracy can hinder the operator in collecting 
climatological information, particularly in making use 
of the remote weather stations. A strony recommendation 
is made to government to assist industry in the acquisi- 
fion rof that datas sand ‘to distribute. the data*within a 
reasonable time frame. 


Petro-Canada strongly agrees. 


Petro-Canada is interested in the upgrading of sea state 
observations. These should be standardized as much as 
possible throughout the industry. 


Agreed. COGLA is perhaps the most appropriate agency to 
enforce these standards. 


The Zapata Uyland, when stationed on the Labrador Sea, 
collected information on icing of the superstructure. 
This should be closely examined. 


Agreed. 


Currents were identified by the group as the driving 
process that everything in the food chain at one time or 
another keys into. Present current studies should be 
accelerated. If the information is studied effectively, 
shrimp, cod larvae in the trough, and seabird distribu- 
tions will be seen to correlate with currents. It also 
has important implications in terms ot drift (e.y. ice- 
bergs, and oil). In summary, water current information 
should be correlated with intormation on ice, atmos- 
phere, animals, and oil distribution patterns. Water 
current intormation should also be differentiated by 
depth. 


Agreed. This might be a useful area for co-operative 
studies by government and industry, as described in Sec- 
tion, 8 oof ‘the rLEA. 


There was insufficient intormation in the Chemical 
Oceanography section, although the information presentea 
was acceptable. the two sets of data collected however, 
are separated in time and space. Group III agreed with 
Group Il in that there should be a synoptic study 
involving physical driving forces and nutrient 
exchanges. Nutrient levels and interactions require 
further study. 
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The deficiency is a weakness of the published 
literature, not of the way the IEA quotes the 
literature. Though Petro-Canada supports these studies 
in principle, they have little direct application to 
design, spill response, or monitoring. 


Primary productivity in terms of the epontic community, 
the algae and the macrophytes were not given 
comprehensive treatment. Further work is required if 
any chain reaction effects are to be predicted. 


Again, the literature is deficient here. OLABS work 
reports standing crop biomass, not productivity. The 
meaning of "chain reaction effects" is unclear here. 


Mr. J. Barrie's nearshore benthic studies were quite 
good and lent themselves well to a biophysical approach. 
These need to be extended. 


The epontic community needs to be understood as it is a 
major component of primary preductivity. 


Further work is needed on the interfaces between oil and 


air, sea, ice, sediment, and land. 
Agreed. 


The information on fish stocks wasn't comprehensive or 
accurate. Group III wants criticisms of the document by 
DFO tabled, along with Petro-Canada's response. At the 
same time, many group members were impressed with the 
way the document read, and this is documented as well, 
in the DFO critique. 


This Contradicts Group III comments appearing elsewhere, 
which indicate a favorable response to this section, and 
which indicate that Group III spent relatively little 
time with this section. 


Data presented on the fishery are far from accurate. It 
is appropriate for government, industry and the private 
sector to be involved in joint studies in this area. 
There was no data presented on catch estimates per area, 
amount of gear per area, or the economic value of the 
inshore fishery. It is hard to make any impact 
predictions due to this lack of information. Studies 
are required to fill these information gaps. 


The studies recommended here are clearly a DFO 
responsibility. Note that Table 5.25 of the IGA 
presents data on landings and landed values for the 
inshore fishery. 
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The section on birds was missing some of the important 
tables and data from one of the primary component 
studies. This study wasn't cited very frequently. [n 
terms of critical areas and times, however, there is a 
table in the document which has started to address these 
elements. The fine studies by Dr. P. McLaren and his 
group will round this out. In summary, these bird 
studies have established baseline data. It is important 
now to develop studies which will be used for impact 
prediction and monitoring. 


Vague. Specify which of the primary component studies 
is referred to here. 


The section on marine mammals has many shortages, but 
DFO has already dealt with these, so not much time was 
spent on the section. 


Except for comments on harp and hooded seals, the DFO 
commentary was too general to be useful here. 


Not much time was spent on Oil Fate and Effects. It was 
agreed that the technology doesn't exist to clean or 
retain a spill in terms of a catastrophic or even an 
operational spill. 


Perhaps this sentence was written for dramatic effect - 
to state that there is no technology to deal with any 
oil spill. The comment is either misleading or indi- 
cates a limited understanding of the technology that 
already exists. 


Concern was expresed that laboratory studies on oil and 
drilling mud toxicity aren't appropriate to the field 
situation, and that the syneryistic effects of toxic 
elements aren't known. The BIOS study will hopefully 
answer some of these questions, yet it iS wondered how 
applicable the findings are to a more southerly situa- 
tion. 


Inaccurate. Recent literature has described several 
field studies of the effects that whole muds have on 
marine ecosystems during drilling. See the Proceedings 
of the Symposium on Research on Environmental Fate and 
Effects of Drilling Fluids and Cuttings held January 
21-24, 1980 at Lake Buena Vista, Florida. 


The section on Social Conditions was unacceptable. The 
document makes suygestions as to how Labradorians can 
make their needs known, and yet there appears to have 
been a lack of input from these people. 


The second sentence is incorrect. The IEA pointedly 
avoids telling Labradorians how they should determine 


their future. 
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A social attitude survey, where questions are structured 
to see how the impacts of oil production are perceived, 
should have been performed. The pluralistic economy 
needs to be looked at in terms of its importance to the 
annual budget of a family. 


Much of this information is being gathered in a 
household survey of labour availability and barriers to 
employment, now underway. 


In the Impacts Section, the definition of impacts is 
quantitative, whereas the level of measurement in the 
field is not. As there is little good information on 
population sizes, it is inappropriate to talk about 
percent impacts on these populations. 


Incorrect. The rating of impacts is essentially qua- 
litative, and is based on behavioural, life history, and 
distributional data. Quantitative distributional data 
were used, when available, in a “none/some/lots" semi- 
quantitative manner. 


The developer should model scenarios, either schemati- 
cally or mathematically, where the variables are changed 
and the outcome of each situation may be looked at. 

This would be in anticipation of production. 


Scenario modelling of this sort is in its infancy. One 
such modelling project is being funded by the petroleum 
industry through COOSRA. However, population 
fluctuations of only a few species can be simulated at a 
time with existing models. 


A comment should be made in the proceedings that the 
scenario section in the IEA is not appropriate for the 
purpose of oil production. A feedback loop for the 
scenario with input based on economic, ecological, oper- 
ational, and mitigative factors would be necessary. As 
the operation becomes more streamlined, the scenario can 
be finely tuned. 


It is true that the IEA is primarily concerned with ex- 
ploration. It would be worthwhile to attempt production 
scenarios only if and when economically exploitable 
reserves of hydrocarbons are found off Labrador. 


The synoptic studies on taxa should be based on the pro- 
jected severity of the impacts. The organisms and com- 
munities which would be slightly affected shouldn't 
receive the same attention as those which would be 
moderately or severely affected. 


The meaning of this paragraph is obscure. 
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179. The yroup was concerned that dispersants were not 
included in the Mitigation section. There is inadequate 
documentation on the effects of dispersants on 
Organisms. As technology advances dispersants may be 
more widely used, so this information is necessary. 


179. Agreed. BIOS should provide much valuable information 


on the effects of dispersant/oil mixtures on 
organisms. 


160. Indicators are going to be required, but to have theni, 
we have to understand the system and how it returns to 
the similar states. Only then will those indicators be 
effective tools in monitoring impacts. This will take 
the best minds and the most creative people to tackle 
this problem. In terms of assessments and monitoring, 
monitoring is the weakest aspect of the system. 
Mitigation can be suggested intuitively, but it is not 
known whether such suggestions will work. Indicator 
Species may be suggested, but these may decline 
naturally because of annual variability rather than as a 
result of impacts. 


180. Motherhood statement, but agreed. 
Group III makes the following general recommendations: 


feb ias COGLA program requirements should be discussed with 
the service and government agencies before these 
requirements are imposed on the developer. 


181. Petro-Canada strongly agrees. 


L182. AZ; AES and MEDS programs should integrate their 
eftorts. This would avoid duplication and tacili- 
tate distribution of the data, e.g. the EAMES pro- 
gram - some studies within this program have ‘ 
provided answers for other studies. This is a good 
example of a tailored, integrated approach. 


182. Agreed. 


LBS 3s Integrated studies are a necessity. Planning, 
implementation, and reporting should be conducted 
in concert in order to: 


he avoid duplication; 

2. better manage economic and other resources; 

3. amalgamate smaller with larger studies; 

4. communicate the results in a meaningful 
synethesized manner. 


183. Agreed. This point has been developed in Section 8 of 
the IEA. 
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184. 4, The settiny of priorities for critical areas, times 
and species will be facilitated by using the coast- 
line maps and overlayiny the other resources. This 
will make contingency planning much easier. 


184. Agreed. 


S432 General Discussion - All Participants 
W. Speller: 


Are there any comments from anybody in the audience who 
would like to add or subtract from anything that any of the 
chairmen have said, or add any additional points that they 
think are pertinent to what was said? 


C. Michelin: 
(Addressed to L. Coaay) 


Please clarify what you meant when you reterred to the 
Ongoing status otf socio-economic studies. 


L. Coady: 


I reterred to continuing studies over and above those 
which Tony Williamson of the Labrador Institute for Northern 
Studies has been doing in some areas. In fact, this work, 
which was carried out in conjunction with that done by LIA in 
the northern area, seems to me to be a very comprehensive 
data base at the moment. I am also advocating on the basis 
of some of the comments that came out in our group that, in 
addition to baseline information, we now need a more scienti- 
fic approach to’ the sorts of ;facts that“are'’gathered: 


Ds Stone: 


I should point out that our workshop group thought that 
we didn't have anybody who was reasonably knowledgeable on 
this section ot the document, so we avoided it completely. 


Ww. Speller: 


It seems to me that worksho; group members were not 
willing to challenge their chairmen in terms of how they telt 
about the document and how they telt about the quality of the 
document and the types of studies that should go on in the 
future. As I explained to you, this exercise is part of an 
ongoing process. This document was proposed back in 1980. 
It's now 1982 and clearly what we've seen is a document which 
came out in the middle of a research program. We've certain- 
ly demonstratea that we've learnea much more since the docu- 
ment was released. Certainly there's far more that could 
have been done in terms of integratiny biological aata. res 


; 7 : i | " 


_ eer a 
7 a fee ah rs : 


: , re) ae ee | a 
ans ag er uy nhtw Batis ae (ate tkime wh 
ot ee Binatone tuom 4n auth 


®peiAJ\ ayvaodty ts MAY [oes ei Peeain Her ow & mea: aM 
Visio 343 Bsus an) AOR TCR) en%, bo noses Shi a me | 
<Mnue alta ,950T QP ~HaNgAK ais natyt Bowtie est 
wi Ada . 4 ews MH Ce tg As feo ai pes ih a oY) Fea Paw 
SV) anatengiars Yew 4 MU: GOF ahi) -ehude . cere wile fT 
Via? atl Ao gitsaotwihe tates geet wien frit. Me : 
ns ,aQneg ue ty 7m fi pu S685 Jn4 5 3 gut al itt aes . 
~itneipe Wrok 8 Been WO? 6% op Joni VE ne ieesal Asi Aptad 
hoped) OF6@ 1609, 29567: fs @€2 19%. 42 Gd pdb cnet xt 


ara 


AE? JAPUGAS {HOID Haas piry V0 dil ior hon, be Gee 
nm Qi daaypbelwond { Gaiden ars “tw .Guld VYoodyh « maint abi ve 
eYlerel guns 2) Dalat aw Ge _ dune sali By) rin (Foca oer 


it 4f Peg ae 


JOH SIOP eves | Gola iow ders om ‘og aban oF 
aie. years om fo aeior Hi notet lath. 141) spn SL aw ans (a isdey 
nt? Ao _tiLany Wht, Joie 2fat yond (ot one Jnsrusoh aia eee 

4 Al Re Of NA GOHD, TeAt cai hos) P) aed Sa on See 

ive 2p 1654 @f BPP hey boride 34, eer) a Se ee oo tg y 

oWarl T ML Oky, SieBot ee, tel Poti Be , “59077 Lona 
Opis Iiwkymet >). 22 Saved sev aw ntl Visa ray “(wel Wat « 

“ated mr AY a haps ST Oe So JO Pi Dias) ab a 

“ENOD bh; SO) 4@, chi, fa lw an Fel Cay he Pes eee ed 

O Lite TD RIOR eet ie Mie aaa veacales & 

@* 3 Ww A Tep toe vith tar heii wiatrred’ ie wale nas 


95 


always nice, of course, to look back and say to the guys who 
did this in 1980, you could have thought about this a little 
bit better and done a little bit better job. 


' I'd like to throw out a point and open it up to discus- 
Sion. We are now facing new areas in Canada that may be 
opened up to exploratory drilling, and may require some sort 
of summary preparation where documents may be prepared in 
Support of the activities going on. On the basis of what 
you've seen with this document and given where you think we 
are in terms of evolutionary process in impact assessments, 
I'd like to get the opinions of some of the panel members and 
other participants. If you had the choice, what would you be 
recommending in terms of what we should be doing, what sort 
of documents would you sugyest, shall we say, for an opera- 
tion in Hudson Bay right now, or in an area like (Foxe) Basin 
which is brand new? How should we approach this sort of 
thing looking at where we've been, where we are with these 
sorts of things, and where we're going in the future? If I 
could just leave that open to you and get some comments. 


D. Karasiuk: 


May I speak out please? I edited this document. I was 
very Surprised when two of the three groups said that the 
fisheries section didn't have enough data. In my view there 
was more than anyone wanted to know about Atlantic cod. How 
much more do we really need to know to form an impact assess- 
ment, and, if so, has DFO been wasting its time for the last 
twenty years? 


D. Hardie: 


I thought that was pretty well explained. Fisheries is 
people involved in the fishery, not fish. We had no problems 
with biota, we have all kinds of stuff on that. It was the 
interactions with people. 


D. Karasiuks 


No, there were two specific comments from two yroups 
about the level of detail required in the section documenting 
the life history of fish. Now perhaps there's a large 
Russian literature that our consultants didn't tap for us. [ 
would share the reservations expressed by many of the consul- 
tants as to how much of the Russian data one can even tap. 
This, in part, relates to how much of the Russian data one 
can trust. It's thought by some that, in fact, the Russian 
data are biased. Now I don't know if this is true. I think 
probably the people in DFO would have a better handle on the 
reliability of this intormation. What [ have very serious 
reservations about is whether it's necessary to quote every 
author back to 192U on Atlantic cod, when one or two studies 
may be all that's necessary to definitively express distribu- 
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tion, seasonal occurrences (whether its a behavior thing), or 
an inshore migration (when the fish would be most vulner- 
able). Now if we can't get this data after an exhaustive 
literature search, what has government been doing; and why is 


government now asking that industry fulfill government's 
mandate? 


L. Coady: 


I should defer to Henry Lear on the literature relating 
to cod, but I do have a couple of general comments. There's 
nothing wrong with the brevity in the section on cod. I 
think the problem is the troublesome omissions, misinterpre- 
tations and inaccuracies in the data. You're talking about 
the primary literature when you're looking for information. 
It was pointed out, I think by Joe Buckley, that there was a 
constraint in that the IEA drew its information from primary 
literature rather than the grey literature. For cod there is 
a tremendous grey literature, produced by NAFO (Northwest 
Atlantic Fisheries Organization) and CAFSAC and research doc- 
uments which tie into our resource assessment function. When 
you look at what's available on cod on the Labrador Coast in 
the sense of contribution of the offshore (stock) to the 
inshore situation, or at the food and feeding studies which 
have become very extensive in the last two years, there's a 
lot of information that wasn't cited from grey literature. 


D. Karasiuk’: 


Should industry be analyzing government files? [I think 
it's part of government's mandate to publish. 


ie Coadys 


These aren't contained only in government files. The 
information is freely available. CAFSAC working papers are 
secondary publications accessible through DFO libraries. 


Hig “Lear 


My major hangup on Atlantic Cod, with reference to the 
two Russian authors and the cod spotted north of 54° latitude 
is pretty specific. The Russians claim that 2-G,H (Northern 
Labrador) was the main location of spawning activity. I 
think the events of the 1960s really proved that this wasn't 
quite so. In our spring surveys up there, if there was a 
great Spawning in the North, and they (the Russians) suggest 
that the spawning stock moves down during March or April, 
then we would pick up a great concentration of spent fish. 
Yet, in the latter part ot March commercial boats pick up 
fish that are coming out trom the shore, what we call mat age 
- mat age A and mat age B, which means we're dealing with 
fish that have not yet spawned but would probably release 
their eggs in two or three weeks. The Russian data was a bit 
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Circumstantial in that they based it all on mainly egg and 
larval studies in the North gyre. 


In light of recent literature, especially that relating 
to the influx of saltwater into Cartwright Channel, it would 
Suggest that we aren't necessarily dealing with a North-South 
drift. It could be an East-West one, so the eggs might have 
been from the Harrison Bank or Hamilton Bank, or elsewhere. 
The major parts of Saglek and Nain Banks in winter time are 
too cold for cod. Further, there is little slope area to 
occupy on these banks, hence there are not any large spawning 
grounds available to these fish. 


W. Speller: 


I would really like to get on to the point I raised 
earlier. Where are we going in terms of these documents? 
I'd like to get some ideas from the audience. What do you 
see aS requirements for these types of documents in the 
future? How might we better organize ourselves, how might we 
better produce these types of material and plan our exercises 
in future areas? 


D. Hardie: 


I think you have to be aware of how the existing govern- 
ment system is already in place, for example, the EARP 
(Environmental Assessment and Review Process) process. Until 
such time as that process is removed or changed, when you're 
dealing with a major activity or project, you're committed to 
that process. 


W. Spellers 


Are you suggesting then on the basis of that, Duncan, 
that we are looking to Initial Environmental Evaluation (IEE) 
or overviews, following through the system on the basis of 
which then, a regulatory agency like yourself would make a 
decision to require an EIS? 


D. Hardie: 


Yes.00 1 thinkudte is' importantste! recopgnizgesthati within 
the EARP process, there is no requirement for an IFA as it 
has been carried out in Labrador. The EARP process really 
only starts when you're talking about an IEE where it is the 
responsibility of the proponent to provide, not only an 
understanding or appreciation of the environment he is 
working in, but what the impacts can be, both on the proposed 
operation and from the operation on the environment and what 
mitigative measures he's going to put forward to reduce 
impact. Then, of course, we go from that initial stage up 
into a full EIS (Environmental Impact Statement) if the 
initiating agency feels that is necessary. 
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We're in a peculiar position within the EARP process 
because we are a regulatory agency (I'm referring to COGLA). 
We are not obliged to participate in the EARP process, how- 
ever we do, and have been participating from a historical 
context. But I think we should remember that this environ- 
mental process is in place, and we have to respond to it to 
some degree. So, in essence, if you're bringing in the con- 
cept of impact, then you're looking at starting an analysis 


of a particular region at the IEE level, as outlined by the 
EARP process, 


D. Karasiuk: 


But we don't have to go through an IEE. 


D. Hardie: 


No, we can go straight to an EIS. But I should point 
out that the initiating government agency makes that deci- 
sion. 


B. Fowler: 


We shouldn't be constrained by the way things are now, 
because a set of guidelines can be drawn up for each project 
that comes along. These processes are pretty general and 
very flexible. I think we need to talk about guidelines for 
putting together a document. 


W. Speller: 


Do you see us approaching something like this in a 
staged fashion where we can produce a document, for example 
an overview, that might be acceptable for exploratory 
drilling? If a discovery is then made, or one progressed to 
more intensive drilling or whatever, then improvements in the 
Operation could be identified, as apart from going through an 
exercise like this. 


Bw (Fowler: 


I think we can start otf looking at the purpose for the 
data collection. We can't say we need to know everything 
about the total world out there before we begin exploration 
or seismic activity, or we need to have a comprehensive 
understanding of the fate and effects of the type of oil 
which would be spilled. We want to know what the planned 
activity involves, what is really known about the environ- 
ment. From that, one can identify what is needed to be known 
for the purposes of proceeding with this activity in a stayed 
way. Once that begins, we come up with a document which 
(initially) focuses on what we need to collect to proceed 
with exploratory activity (and eventually production). We 
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Should be able to pinpoint what studies are needed in a 
Staged way. 


W. Speller: 


Do you see the main emphasis in the type of studies 
associated with exploratory drilling, as particularly those 
that would be in assistance of contingency planning or ensur- 
ing that a company did understand the physical environment 
and the biological environment? 


B. Fowler: 


I think that contingency planning is not your only pur- 
pose. 


W. Speller: 


I guess from the industry point of view it's certainly 
the thing that concerns us the most, and one of the things we 
would want to respond to. 


B. Fowler: 


There are many other parameters to consider involved 
with safety of an operation, design of systems, and planning 
which call tor an understanding of the physical environment 
and operating conditions. 


P. Smith: 


Sometimes I get a bit confused with the terminology of 
the titles used, for instance "Initial Environmental" and the 
"Assessment" gives me a problem. I believe you (B. Fowler) 
made the comment that the document could be divided into at 
least two parts. I suggest that maybe what you're looking at 
in the first instance is an Initial Environmental Inventory 
of what's there, which contains the first part of this book. 
This inventory functions then as the initial data base upon 
which to build. We focus in on particular areas that need to 
be improved. At the same time we can do the impact studies 
based on that inventory and improve those as they go along in 
concert with the deyree or stage of activity. 


w. Speller: 


I see what you mean. I can accept that in regard to the 
inventory, but the difficulty is that we have the regulatory 
ayency which needs to make some sort of a decision to allow 
industries to be built or not to have them built, and it 
requires some sort of assessment. I would question whether 
the inventory exercise should be the topic of a supplement to 
something like this (the IEA) or a separate document. 
Further, who would do an assessment like that? Is that 
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Something to be done perhaps by the environmental regulatory 
agency, like EPS for example, as well as AES, DOE, and SFO. 
Where does that sort of assessment come from? 


P. Smiths: 


Well if I understand the comments that were made just a 
few minutes ago, there is no need for a report titled, 
"Initial Environmental Assessment". 


W. Speller: 


That's true. COGLA (EMR at the time) wanted the docu- 
ment, and we were prepared to provide it. There's no doubt 
about that. The point was we didn't want to get into the 
Initial Environmental Evaluation type idea and thus brought 
into the EARP process for the simple reason permission had 
already been given to drill. 


D. Hardie: 


I don't think that what you've gone through here is that 
much difterent from the suggestion of having the inventory on 
one hand and the parallel impact assessment exercise at the 
same time. 


D. Karasiuk: 


I'm curious about two separate trends that are evolving. 
One is the emphasis on pattern, that is, the distribution in 
time and space, and the other one is the emphasis on process, 
which indicates structure, food webs, interrelationships 
among what were thought to be disciplines. Now it seems that 
for contingency planning, perhaps you need to know patterns, 
but for assessments you seem to need to know something about 
process. I would like the feeling from the group about what 
the relative balance between the two should be. In the OLABS 
studies, LGL, for example, in doing aerial surveys, is 
looking strictly at pattern and distribution. Canadian 
Wildlife Service is looking at things like reproduction, 
assessing the quantity of natality and mortality. How much 
Go we need to know about natality and mortality to do an 
assessment as opposed to just raw distribution? 


C. Mageans 


Until you can comprehend the environment. Once you've 
done your inventory and have outlined the data yaps, then 
before you can get to an EIS, you should have filled out 
these data gaps. You have to attain a level ot comprehension 
of the environment, and that comprehension may never be 
totally there. Then you get into the description of mortal- 
ity, to the breakdown into very basic units. That's one 
aspect of demonstrating you understand what the environment 
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1S. Then you have to prove you can operate within that 
environment. You can't just take the tactic of protecting 
the destructive parameters from the environment. 


D. Karasiuk: 


| I'm asking a very serious question, and I think you're 
missing it, and that is to actually set about protecting the 
environment (protecting the drillship from the environment, 
and the environment from whatever the drillship has done). 
At what level of detail do you really need to know process, 
for example ecological relationships? Because, to really 
understand ecosystems, it would take ten years. Now, it's 
unlikely that anybody will embark on a ten-year study before 
applying to drill in a variable environment, which is always 
going to be sensitive. Are the kinds of things that are 
being affected such as ecological relationships, food webs, 
this kind ot thing, a reasonable thing to ask industry to 
study as part of an environmental study, or is that something 


that is more properly done by the academic community and by 
government? 


Le Coaays 


You've pointed out sonething which was discussed in our 
group. It's extremely difficult to deal with trophic rela- 
tionships. The options aren't very exciting - you either do 
nothing, or conduct a fifty-year study, neither of which is 
an acceptable action. It's a difficult question to answer, 


Db. Karasiuk: 


I agree, but we need guidelines like that from govern- 
ment before we can proceed with Environmental Impact State- 
ments like this in the future. The level of resolution that 
is required has never been made clear. 


W..S5peller: 


I think that goes back to what Rarbara Fowler has said, 
we need guidelines. 


J» Paynes 


Especially in reference to all statements by Don 
Karasiuk, how does he teel about the two major studies done 
in the U.S. and the U.K. which show no major ecological 
effects from oil? We should at least look at these oil 
studies. The implication of comments made here is that we're 
completely in the dark about any aspect of oil pollution. 
I'm just woncering what anybody in the audience feels about 
those two major studies? The U.K. study was three years in 
the makiny and all the overviews said basically, localized 
impacts were virtually a non-problem so perhaps we're not as 
badly off as we may be led to believe. 
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N. Williams: 


I think a lot of people would agree that a blowout off- 
shore would have a localized impact, and would be dissipated 
probably quite quickly. Most of the sensitive populations 
are generally not around the well heads. But inshore is a 
different problem, and I think that you would have to do some 
fairly tight studies to determine totally what the impacts 
are. Keep in mind that our role is a very conservative one, 
because as regulatory agencies we have a mandate to protect. 
Even on the basis of a number of studies that may indicate 
those situations seem to be of very little problem, it 
doesn't mean to say that it will always be a very smal] 
problem. At the right time and the right place on the 
Labrador Sea, a spill could mean a fair amount of damage, 
whereas at a ditferent time and place, it may have a negli- 
gible effect. We were talking about the subtle differences, 
and we can't even begin to address those because, in most 
cases, we haven't got the equipment, we haven't got the 
techniques and technology for the enzyme systems that we 
might want to look at. I'm referriny to, for example, fatty 
acids - instead of looking at species compositions, let's 
look at fatty acid compositions as a means of detecting 
subtle changes. 


J. Paynes 


I refer to studies done in the Gulf of Mexico, where 
there has been oil input for 25 years, and those in 
Venezuela. In those cases one can't identify the impacts of 
oil on the surrounding environment, so clearly it's not a 
white and black situation. 


S. Akenhead: 


My reaction to these studies is that they may well con- 
clude that oil is not a significant pollutant in their area, 
but I'll bet you that almost every premise that conclusion is 
basea on is contradicted by conditions in the North Atlantic. 
Evaporation'of the slick, sea states, there*s a lot of strong 
boundaries in the oceanography of the areas we're considering 
and a lot ot these are concentrated "hot spots". My guess is 
that we can't accept any of these conclusions from other 
areas without going through them one by one, and you'll find 
that you'll have to re-address every premise upon which those 
conclusions are based. There is such a list of contingencies 
for an oil spill to do damage and to really be destructive, 
and so many otf the items on that list are met in the North 
west Atlantic, that you have to be extremely reserved before 
you take the conclusions that have come from other areas. 
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D. Karasiuk: 


_ Can we predict any environmental impacts then, without 
having the actual blowout? ‘That's where your train of 
thought is leading. 


S. Akenhead: 


No, it's not. Although I would hope to be one of the 
last people to say that we would be able to completely pre- 
dict the effect of a blowout, I do think we can generage 
scenarios that show that at certain times and under certain 
conditions, there will be a lot of damage done. We can dir- 
ect these hypotheses so that they can be addressed. The con- 
ceptual models that we built as hypothetical damaging 
scenarios are testable. If I say that the fish egys and 
larvae out there are concentrated along the fronts and that 
those are also fronts that concentrate oil, therefore the oil 
has @ greater chance of destroying fish eggs off Labrador 
than anywhere else, then there has to be a hypothesis to go 
out and look at the situation to see if in fact these 
conditions could prevail. 


H. Squires: 


If I may interject atter listening to these difterences 
Of opinion. This is what you're going to always get when you 
prepare a document in isolation and you don't present it to a 
number of referees to read, I would like to address the 
chairman's tirst question, how do you prepare such documents? 
well you have somebody write them - that's a beginning - but 
then you have to distribute to people who can referee it. I 
see quite a mistake by writing a paper on fisheries without 
then sending it to the DFO to review and give their opinions. 
I think this is the way to prepare these documents. 


D. Karasiuks: 


You have a very good point. In document preparation, 
generally industry uses a one level approach, that is, we go 
through DINA (Department of Indian and Northern Affairs) or 
we go through COGLA. They supply their comments and then 
send their comments back to us, but we have no direct access 
to the other minds we want to tap such as DOE, DFO and a 
number of other ones. 


Db. Haraie: 


Krom COGLA's point of view, that's not true. We would 
encouraye you to go and talk to DOE ana DFO, and one of our 
criticisms is that people do not go and talk to yovernment 
ayencies and get intormation that is available. Just pick up 
the phone, call them and they can have it on your desk in no 


time at all. 
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L. Coady: 


Let's come back again to the problem you (D. Karasiuk) 
had in preparing these species overviews. The grey litera- 
ture contains volumes on these species yet when EPS (Environ- 
mental Protection Service) and ourselves (Fisheries) and 
COGLA sat down in January to define research needs, we felt 
compelled to go to the experts, people like Dick Wells who 
has been working with cod for thirty years. He can tell you 
without even going to a textbook about the cod in the 
Labrador Sea. We're attempting this approach internally as 
part of a review of perceived research needs. Our department 
is doing it, DOE is trying it, and COGLA is taking a similar 
approach. I see textbooks as being of less value than con- 
sulting with the experts. 


D. Hardie: 


I would just like to tocus back on the original question 
that was asked in terms of what is required by a government 
agency, and in this particular case, COGLA, what are their 
requirements to make a decision on whether a company should 
be allowed to drill or whether they should be allowed to go 
into production. The important thing is to sit down and ask 
the right questions in terms ot what are the perceived 
impacts of the environment on the operation so that it's a 
safe operation, and what are the perceived impacts of the 
operation on the environment. 


We all know that we will never be able to understand 
completely everything we need to know to answer these qgues- 
tions. So it lies with government to decide to what degree 
are we satisfied with industry's answers to a specific ques- 
tion. Now I don't feel that COGLA should be in the position 
to make that decision on its own. I think you have to rely 
on other government service agencies, but I think there's a 
point where it's the responsibility of government to decide 
where the cutoff point is in terms of information used, 
understanding of ecosystems and processes, and understanding 
ot what the potential impact is of the operation on the 
environment. 


As Jerry Payne mentioned before, we have a good under- 
standing to a certain degree of the impact of oil on the 
environment. Do we have to completely understand the eco- 
system in Labrador to make decisions on whether drilliny 
should take place? I don't think we do. I think that there 
are certain key elements that we have to identify to be able 
to assess what short-term impacts could be and what lony-term 
impacts could be. It might be the responsibility of industry 
to participate in the exercise ot defining limitations, but I 
still think it falls basically on government to decide what 
information is required. Now over the past years the old 
organization (Resource Management Branch, EMR) has never pro- 
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vided guidelines to oil companies for the preparation of 
environmental reports, hence industry has never been in a 
position to understand what information is required because 
we have never sat down and decided that. And so there has 
been a real problem there in terms of government giving 
guidance to oil companies. 


W. Speller: 


Well thank you. We certainly have a few differences of 
Opinion and I'm really pleased that you've aired them. 


D. Hardie: 


we're hoping that will change. 


EP yh hac] Closing Remarks 


W. Speller: 


Many of us are getting tired, and I thank you for bear- 
ing with me. I'm going to make one point very quickly here 
that Rolph (Davis) put very succinctly when he said "every- 
body has a different opinion on what should be in every one 
ot these documents...". Now I would like to ask Bev LeDrew 
to give some final comments on his views of the session that 


we've had. 
B. LeDrew: 


Thank you. Over the last two days I've flitted back and 
forth and had an opportunity to see how the groups have been 
functioning. 


The general feeling on this document was that it's a 
dated document. It does need some up-dating, and it does 
need to have the errata addressed. To a large extent Petro- 
Canada seems to have been a victim of its own effort. The 
general thing that came out here was all these recent studies 
really changed a lot of the sections. 


It seems that this document should have either preceded 
OLABS or waited until after it was completed. There was 
Guite a bit of discussion and eftort at explaining it, but 
generally it seems that the document doesn't seem to have hit 
the right timiny. That's &@ comment that many people made and 
perhaps it doesn't need to be repeated. 


I think there was also a relatively poor understanding 
of the objectives and the scope of the document itselt as 
well as its relevance to the approval process. That's ,iro- 
bably because it isn't a straight forward document that fits 
into a clearly defined yroup or process. That unfortunately 
did hamper a lot of the discussions. 
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There appeared to be a problem of authorship and I think 
a couple of people expressed some frustration at this. 


There was general discussion of the relevance of the 
different sections of the document. I sat in on a discussion 
of the relevance of the geological section, whether it should 
have included material on landforms. It's unfortunate but I 
think the proponent when puttiny together something like this 
tends to throw in what should be deleted rather than leave 
out something that should have been kept in. What you end up 
with is a very larye bulky document. The bulk itself becomes 
an impediment to the communication, the comprehension ot that 
document. This issue probably goes right back to the com- 
ments on the need for guidelines which enable some cutoft 
decisions to be made. 


I was surprised to witness an expression of interest in 
seeing the Sociological section expanded, not only to include 
more numbers and figures. You had a group of scientists 
actually asking for something that gave them a feel for 
people, a feel for the psychology of the situation. And 
that's perhaps a sign of where we are with these things. I 
think that is also connected to a very important issue. This 
talk about fish and seals and little bugs and such, all comes 
back to people somewhere along the way. 


There was one encouraginy comment, that the information 
generated by these efforts should go into the white litera- 
ture. There should be every encouragement to industry and 
also to people in the industry to work towards that. Recause 
of the cost of obtaining this information, it should get the 
widest possible aistribution and it should go through the 
kind of review process undergone by the white literature. 


There was a very strong feeling that because this docu- 
ment is goiny to get quoted, the criticisms and errata need 
to be addressed, end to have that response attached to this 
document or in some way sitting next to it on any library 
shelf. We all know what can happen to a misquote in the 
paper. The next day, they come with a retraction. Who ever 
reads the retraction? 


One interesting observation was that there wasn't a lot 
of distinction between the resource persons and participants. 
On occasion you couldn't tell the difference and I thought 
that was very helpful to the discussions. 


I saw one thing that I didn't like and I'll share that 
with you. I saw the case where one participant strongly cri- 
ticized a section, whereas most other participants had no 
comment. At the conclusion ot discussions, however, the com- 
ment was made "well we as a committee then should go along 
with his criticisms". I thought that, for a group of scien- 
tists, this was an irresponsible way to behave. There are 
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three things you can do: you can agree; you can disayree; or 
you can say we don't know whether to agree with this or not. 
It is disconcerting to see a group decide that they would all] 
not only defer to the opinion of one person, but would lend 
their support to his position. 


There was a lot of rationalizing. I saw in one case 
where the logic went along these lines - we should study the 
fish larvae but the larvae are there in the winter and we 
can't work under the ice. Oh well, there won't be a problem 
with oil then anyhow, so let's not go into that. Right now 
we have no year round ability to do the kinds of things that 
need to be done. Even thouyh the operator is now drilling 
only in the open water season, there has to be a movement 
towards year-round capabilities. Impacts covld be year- 
round. As well, year-round information is needed in order to 
unaerstand systems and processes. 


That leads me to something that wasn't addressed during 
this discussion. There is a need for support research to 
develop research abilities: and tools. Industry, resource 
agencies, and universities need to work towards developing 
these abilities, tor example on enzyme systems, trophic level 
interactions, and ice structure measurements. It's not good 
enough to just say - well we don't have a system for 
measuring that so we won't measure it. There has to be move- 
ment in this area of research. 


I was glao to see that there were some recommendations 
tor government action because, during @ meeting like this, 
the primary focus tends to be on what industry should do. 


In closing, ‘I*d) Like! to thank in particular the chair- 
persons for being here. I should especially thank Dave Stone 
who stepped in very, very suddenly. We should also thank 
Camille Mageau because up until she got ill, she was prepared 
to take on a chairperson role. I'd also like to take the 
opportunity to thank all of you participants. I was amazed 
at your ability to focus on the topic at hand and work 
through the long hours of meetinys. You obviously came well 
prepared tor the seminar and this has contributed to its 
success. 


One final thiny I shoula note is that we have represen- 
tation here from the Labrador Inuit Association and the 
Labrador Resources Advisory Council. They will, we under- 
stand, be participating in the public review this coming 
fall. Their participation at this exercise has Deen essen- 
tially as observers as they have not yet had the time which 
they feel is needed to contribute a detailed review and cri- 
tisicm ot the document. Presumably, this will he forthcoming 
during the tall meeting. 
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W. Speller: 


Well everyone, thank you very very much for being here. 
I really appreciate your eftort and certainly want to add to 


what Bev said, especially concerning the chairpersons. I 
think they did an excellent job. 


In many cases, industry has not responded to the com- 
ments ot these reviews. In organizing this session, Petro- 
Canada wanted comments and as an industry member, we got your 
comments. I fteel we have a responsibility to respond to the 
comments and to the efforts that you've put in. We don't 
plan to entirely rewrite the document, but in responding to 
your particular comments in terms of an errata and the means 


of distributiny your comments, we will be discussing that 
with COGLA. 


When we oryanizea this program, our idea was to briny 
scientists together from many different disciplines to conm- 
municate. I am very very pleased with this review in that 
it's not been a situation where specialists tear the hell out 
oft their section, close the document up and go away. We've 
had a good discussion, about the values of these documents - 
we've started to talk to each other. I see you people es the 
representatives of the region who will be commenting in the 
future dealing with the revolving fund and whatever. If 
anything, we've all got a better appreciation of where we are 
in this whole process, what the value of these documents is 
and where further studies should be going on. Clearly, there 
are aifterences of opinion. [I think that's very healthy and 
I'm really pleased about the discussion it enyendered. 


Lastly I'd really like to thank Bev for -ther excellent 
job that he has done in organizing this meeting. 
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3.0 Government Review Comments on the Offshore Labrador IEA 


ae | REVIEW COMMENTS 
DEPARTMENT OF FISHERIES & OCEANS 


S.A. Akenhead 
Fisheries Ecosystems Section May 7th, 1982 


This is one of the better I.E.A.s I've reviewed in the 
past three years. It presents a fairly intelligent and very 
extensive review of the existing literature, pointing out 
where older literature is inadequate (e.g. net phytoplankton 
collections). The greatest complaint, beyond our continued 
ignorance of Labrador, is the lack of comparisons drawn. 
Occasional mention of inshore-offshore differences are made 
without considering the two branches of the Labrador Current. 
North-south gradients are not mentioned except for the adult 
fish ranges. While T-S properties may be subject to only 
slight changes through the length of the shelf, I don't 
expect this to be true for zooplankton or phytoplankton. The 
lack of comparison to ollor areas makes it hard to appreciate 
the data. This stood out for macrophytic algae in my case. 


185. There seems to have been a reluctance to discuss the 
theoretical work on the Labrador Sea and shelf biology, 
although none of it is secret. Sutcliffe's hyopthesis 
of nutrient injection from Hudson's Strait and the con- 
sequent time-space pattern of aquatic succession of 
particle sizes down the shelf deserved mention. 


185. Comments noted. 


186. There is a tremendous amount of work in such a report - 
I appreciate and value the document. However, it is 
really just an annotated bibliography (for this 
section), and, to be rude about it, essentially thought- 
less. I can't say that I actually learned much about 
Labrador biological oceanography. What makes it unique, 
or fragile, or)/odd, or interesting. This I.E.A. 
doesn't say. 


186. Comments noted. The kind of speculation and interpreta- 
tion you're looking for may not be appropriate in a 
document of this kind. Even the relatively unadventur- 
ous interpretations appearing in Section 6.8 were the 
subject of heated (and ultimately inconclusive) academic 
debate during the review seminar. 


Specific Points 
187. 5.7 Chemical Oceanography 


- The OLABS transects do not go far enough offshore, and 
so do not show the shelf-break. Pity. The station 
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Spacing is also too coarse to see any effects of 
banks, saddles, troughs or fronts very well, although 
the indications are there in chlorophyll. 


As discussed earlier, there were very real limitations 
imposed by time and distance during the OLABS program: 
the amount and intensity of sampling that can be done 
during a field season is finite. 


- There is no dynamic viewpoint here at all - e.g. 
variable turnover depths of the Labrador Sea might 
strongly affect the Shelf nutrients; nutrient 
injection into Hudson Strait was overlooked as a topic 
(astonishingly); there was little or no attempt to 
associate water chemistry with water mass origins. 


These would involve speculations not justified by the 
existing data base. 


- USSR workers reported no primary production (DO) in 
April. Does this seem unreasonable? It must mean 
that ice-off doesn't leave a stratified water column 
in spite of the fresh water from melting. This simple 
question should be addressed, and comes back later in 
connecting epontic algae to spring bloom. 


See response 188. 


- MEDS has large files of chemistry data for Labrador, 
still untilled. This involves extensive USSR 
chemistry surveys. 


Petro-Canada hopes that MEDS will soon analyze and 
publish these data. 


- 28.9 micrograms/L. of hydrocarbons - what is the 
significance of this level? (p. 5-145). 


The intention of this comment is unclear. 
Microbiota 


"depletion of nutrients by the spring phytoplankton 
during the spring bloom reduces the activity of hetero- 
trophic bacteria..." 


p. 5-146 


All those dying phytoplankton are rejected by bacteria? 
All the DOM primary production is disdained? No, no, 
no! The author has oddly assumed here that all micro- 
heterotrophs react to nutrient ions like oleoclastic 
bacteria utilizing alkanes. 
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It is unclear which statement the critic disagrees with 
sO energetically. However the last two paragraphs in 
this section accurately reflect the conclusions reached 
by Bunch (1979). 


Syd Primary Producers 


- No comparison of macrophyte biomass and productions 
are made. Is there something unusual about them down 
there? 


The intention of this cryptic comment is unclear. 
- No reference for FAO (1972) 
Correction noted. 


- References to Akenhead on p. 5-111 should be to 
Sutcliffe, Louck, and Drinkwater (1982 in prep.). 
Leave me out of this, please. 


Okay. 


- Regarding Davis Strait phytoplankton: Spring bloom 
begins with water column stratification, not light 
increases directly. What good is a Sunny day if you 
get tumbled down to the 1000 m level? 


Speculation, perhaps. 


- Holmes ('56) says 87,000 cells/L at OWS-B contrasted 
too 17;000GoOOR EG 2,000 ,OOOv celisyicimvdavis Straits 
This is obviously an artifact of sampling net 
phytoplankton versus including microphytoplankton. 
The text even says this, yet the comparison is tried. 
Surely better comparisons are possible? 


This comment misinterprets the text, where no comparison 
was, in fact, attempted. 


- The most important observations are the Northern 
Labrador transect with two distinct phytoplankton 
assemblages in the inshore and offshore Labrador 
Currents, corresponding to Steeman-Nielson and Hansen 
(1961) observations of primary production, and 
probably to the zooplankton data. Little is made of 
this, however. 


This point was discussed in the IEE on pp. 5-154 and 
5-155. 


- The succession of phytoplankton is easily deduced from 
the presented works and data (pennates - centrics - 
chrysomonads), but not observed by the authors. This 
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is very insightful in interpreting upwelling and 
mixing areas versus stagnant ones. 


Agreed. However, the sampling design of OLABS work 
precludes a rigorous statement about seasonal 
succession. 


- The primary production section doesn't mention the 
potential for a great fraction of summer production to 
be DOM, possibly unmeasured. The fraction missed 
could be 20-30%. 


Agreed. 


- Ay figurecofc24amac. m~2 for mean summer 
chlorophyll is given, but without comparisons to 
establish the area as productive or not. Presumably, 
the Davis Strait data could be expressed in comparable 
units at least, rather than mu 7. 


In literature reviews of this kind, we try to avoid 
comparing apples to oranges. 


- Page 5-155 says freshwater run-off is high in 
nutrients. onlthe net. 


This comment misinterprets the IEA. 


ak Zooplankton 


- I regret the lack of data on seasonality. Don't other 
areas (northern USSR, Beaufort Sea, Bering Sea) have 
valuable seasonal studies? 


Perhaps other areas do have information. However, when 
the IEA was being written, OLABS studies were 
unavailable to show how comparable the Labrador 
zooplankton fauna was to other areas. 


- Numbers always. What about biomass? Calanus may be 
outweighed by euphausiids and amphipods. 


OLABS studies, published after the IEA, do indicate 
biomass. They confirm the dominance of calanoids in 
both numbers and biomass. 


- Reference to Longhurst's presentation of N.W. Atlantic 
zooplankton patterns seems to be called for here, but 
is obviously absent. 


Omission noted. 


- 4.6 to 16.5 thousand Caianus finmarchicus per m~ 3 
is a lot, perhaps 120 to 500 thousand .m-*, which 
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pO 


is 10-40 times my adult Calanus counts for Flemish Cap 
1n Spring and summer. Most of these counts must be 
early copepodites, yet no mention is made of this. 


OLABS work was unavailable at time IEA was being 
written. 


- The USSR "Norwestlant" survey data isn't mentioned. 


Omission noted. 


oop oO! Ichthyoplankton 


- No mention is made of the pattern of demersal fish 
replacing pelagics completely in the progression down 
Labrador. Does it not show in the data? 


No. The data are simply too thin. 


- 25 to 90 species present detected in the 
ichthyoplankton. Inadequate or expected? 


As discussed in the last paragraph of Section 5.12, the 
field season for the OLABS studies imposed severe 
limitations on the interpretations of ichthyoplankton 
distributions. 


Passing note 


One section says a “considerable fraction" of a blowout 
could be oil particles less than 50 micrometers. The 
next says zooplankton feed on these particles, but risk 
to them was slight. I'd say the author hadn't looked 
back at the production of microparticles before this 
benign conclusion. Food chain accumulation could be 
quite fast, with recent models concluding trophic level 
production efficiency of 40 percent (4 x slobodkin). A 
risk exists here that is not considered. 


Bioaccumulation of petroleum hydrocarbons has been the 
subject of a great deal of speculation, but alas, little 
empirical study. 
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H. Bain 
Habitat Management Section 


21l. By way of a summary statement, I consider the offshore 
Labrador IEA to be a good, informative document which, 
for the first time, attempts to consolidate the physi- 
cal, biological, and socio-economic information per- 
taining to the coastal Labrador Sea. Petro-Canada has 
made a commendable effort in producing the IEA, 


211. Thank you. 


212. As far as a detailed review is concerned, I have no 
specific comments to make regarding the contents of the 
IEA. Therefore, no annotated list of specific comments 
is appended. I do, however, have two general comments 
to forward. First, the section dealing with 
environmental impacts, although informative, if not 
somewhat shallow, is unnecessary in this type of 
document since its objectives are to evaluate present 
knowledge and delineate needed research to fill data 
gaps rather than it being a statement of environmental 
impacts. 


212. This was a point hotly debated during the review 
seminar. The consensus seemed to be that some analysis 
of impact was necessary. 


213. Second, although I agree with the details of future 
studies outlined in Section 8.6, I would suggest the 
addition of detailed shoreline mapping uSing current 
information such as that provided by Woodward-Clyde, LGL 
Ltd., and EPS along with supplemental studies. The aim 
of such mapping is to improve the predictability of 
coastal impacts by oil and thus produce more 
cost-effective contingency plans. 


213. Agreed. This work is now in progress in Petro- 
Canada. 
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Marine Mammal Section 


214. Keith Hay and I have reviewed the marine mammals sec- 
tions of the Labrador IEA and have the following general 
comments: The statement on page 1-12 about the publica- 
tion of data on harp seal numbers is complete and utter 
nonsense and should be deleted from the report. The 
general review of section 5 of the report is flawed with 
a number of minor factual errors, is not particularly 
up-to-date, and is, therefore, of limited value. I am 
not impressed with the report insofar as the marine 
mammals sections are concerned, particularly the parts 
on whales. 

214. A more rigorous critique of the deficiencies of the data 
on whales would have been welcome. 

(See attached) 

Comments 

2i50e Page 1l=i2: I know of no marine mammal that feed on 

phytoplankton! The second sentence of 
paragraph two is simply nonsense. 
Executive summary contains very little 
useful information. 

215. Comment noted. 

216. Page 6-68-71: Reasonably good summary of literature on 

seals. Should have made reference to the 
American CETAP work in relation to 
whales. 

Page 5-255: Good introduction. I have not had time 
to adequately review all of the species 
descriptions, so I will confine specific 
comments to the section of harp and 
hooded seals. 

216. Specific references would be appreciated. 

217. Harp seals: Males mature later than females, not at 


the same age. 

Sargent: should read Sergeant. 

There is no good evidence that harp seal 
mature one year earlier at the Front. 
Pregnancy rate has varied over time from 
about 82% to over 94%. 

Breeding occurs in water and on ice. 

The five-day difference in whelping date 
is an average and it is closer to a 
week. 
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Hooded seals: 
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Pups are weaned after 9-12 days not 3 
weeks. 

Literature on harp seal biology and 
population dynamics not particularly up 
to date. 

Harp seal rarely feed while molting. 
There is no basis for saying harp seal 
prefer capelin. 

What about distribution, migration 
routes, timing of migration, numbers, 
trends in abundance? None of these top- 
ics are covered. 


We don't know that each of these breeding 
areas is a distinct population. It is 
likely that there is significant inter- 
change. 

Again males mature later than females. 
Weaning is probably 5 to 7 days. 

We don't know what the mating system is - 
monogamy, serial monogamy, promiscuous? 
Females desert pups after weaning, mating 
occurs subsequently. 

No detailed discussion of location of 
breeding patches in relation to possible 
vessel traffic. 

What about number, trends in abundance? 

I suspect that other descriptions are 
equally plagued with errors and omis- 
sions. Surely we should demand a more 
accurate and detailed review. 


Corrections noted. We would have appreciated a more 
rigorous commentary on all species, in view of the 
somewhat damnatory dismissal of this section in your 
covering letter. 
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Pelagic Section 
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218. 
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221. 


221. 


222. 


2a2s 


Comments on capelin 
Page 5-228 


2nd Paragraph 


"The offshore Labrador fishery was conducted mainly by 
USSR vessels. Canadian and Norwegian vessels were there 
only on an exploratory basis. The only purse seining 
was conducted on an exploratory basis". 


Correction accepted. 
4th Paragraph 


"The first estimates of capelin biomass were calculated 
by estimating predator stocks and their consumption 
rates of capelin; subsequent analyses have used 
different methods". 


Correction accepted. 


The latter point illustrates my general comment that 
this manuscript is not up-to-date. The most recent 
references listed seem to be 1978 (an occasional 1979). 
This may be due to the time required to compile and 
publish this information but in capelin which is fairly 
dynamic, the lack of up-to-date information is telling. 


This section was baded on Sandeman and Buchanan's (1980) 
OLABS review of the Labrador fishery; preparation of the 
IEA began in January 1981. 


Surely the authors could have found a more factual 
reference than Akenhead 1977 - unpub. data to that up to 
80% of the diet of cod is capelin. Knowing the 
variability of cod feeding I would be very suspicious of 
one figure for all years and especially one that comes 
from unpublished data. Serious misgivings about this. 


In spite of being slightly dated, the coverage of 
capelin is pretty good. 


The variability of the cod's diet is discussed in 
considerable detail on pp. 5-188 to 5-185 of the IEA. 


With reference to herring and mackerel the document 
states that virtually nothing is known of stocks in the 
Labrador area. This is unfortunately true! 


Agreed. 
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Larry Coady 
Scientific Program Co-ordinator 
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223. 


224. 


224. 


Petrocan's IEA succeeds in clarifying the majority of 
concerns raised by offshore exploration in the Labrador 
Sea and serves as an excellent "springboard" to future 
research and assessment planning in the area. The 
Singular initiative shown by PEX in preparing the docu- 
ment and providing for the scientific and public review 
of its contents reflects a responsible stance to devel- 
Opment and a welcome commitment to ongoing industry/ 
government/community interaction. 


I did note several significant shortcomings and many 
minor inconsistencies in the document. The former are 
outlined below. Specific comments in different subject 
areas have been well treated by other reviewers and are 
not repeated. 


Comment #5 (perceived research needs) is offered for 
workshop discussion purposes. 


Thank you. 


i, Executive Summary 


For those interested in an "abstract", the execu- 
tive summary serves to re-state important features 
of the’ bextant This ite deesila) Theo actanare! there, 
extracted where appropriate from the report. To 
anyone unfamiliar with the study area, it must 
further synthesize these facts to ensure recogni- 
tion that "Labrador is like nowhere else in the 
northern hemisphere". For the decaffinated reader 
faced with 548 pages of science and technology, the 
executive summary must also "perk" sufficient 
interest to motivate a marathon reading session. 
Judging from the many fine features of the IEA, 
this shouldn't have posed a problem. Labrador is 
different, a unique blend of physical, ecological 
and social criteria which sets it apart from Davis 
Strait to the north and Newfoundland to the south. 
It is an area of subarctic transition, a southward 
extension of the Arctic condition, physically dyna- 
mic, ecologically sensitive, poorly studied and 
stretching the limits of offshore drilling technol- 
ogy. The facts are there, the message, however, 
isn't. 


A number of fisheries-related items in the executive 
summary require clarification. 
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Environmental Studies in the Labrador Sea 


fisheries enchancement (?) should perhaps have 
read fisheries assessment 


Marine and Anadromous Fish 


Cod spawning on the Hamilton Banks, the south- 
ward drift of larvae and the tremendous impor- 
tance of the 2J3KL stock complex constitutes a 
principal sensitivity and warrants greater 
profiling. 


Anadromous Arctic char extend south to 
Newfoundland. Atlantic cod are found north- 
ward in Iceland/Greenland. Stated ranges are 
incorrect in both cases. 


Other anadromous species found in Labrador 
include brook trout, smelt, and American shad 
(rare). 


Eels spawn in the tropical North Atlantic 
south of Newfoundland/Labrador. 


The sudden transition, just north of Hopedale, 
between Atlantic salmon and Arctic char util- 
ization of freshwater watersheds is an 
important feature of Labrador salmonid eco- 


logy. 
Marine Mammals 


The controversy surrounding the Nfld. seal 
hunt has enhanced rather than hindered devel- 
opment of the data base. Page 5-260 (3rd 
paragraph) is consistent with this correc- 
tion. 


While the ringed seal is the most common and 
widespread resident seal, the harp (est. two 
million 1+ animals) migrates through or occu- 
pies the area for more than half the year, 
Whelping patches of harp seals on the ice 
floes at the Front (southern Labrador - north- 
east Nfld.) constitute the most important 
feature of marine mammal ecology in the area. 
While clearly referenced in the text (p. 
5-260, 6-69, 6-71) the executive summary 
brings little focus to the matter. 


224. The executive summary has subsequently been rewritten to 


encompass these comments. 
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Fishing industry conflicts 


Oil and fishing industry interactions are of consi- 
derable concern yet have not been addressed in any 
detail in the IEA. The North Sea experience fore- 
bodes poor relations and the local fishing industry 
has expressed clear doubts for the future (debris, 
loss of access, manpower shortfalls, pollution, 
compensation, liability, etc. etc. etc.). 

Attitudes are important; effective liaison essen- 
tial; sound regulations critical. 


225. Agreed. Had it been available at the time the IEA was 
being prepared, NORDCO's (1982) analysis of oil 
industry/fishery interactions in Newfoundland would have 
been a primary source. 
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Contingency planning and countermeasures 


Preliminary (1981) outlines of the IEA featured 
sections on oil spill contingency planning and 
countermeasures. Lancaster Sound and EAMES panels 
paid considerable attention to these sections in 
previous EIS hearings and subsequent summary 
reports. Why has it been found unnecessary to dup- 
licate contingency material in the present IEA. 
Perhaps the matter is worth discussing during the 
Workshop? Many salient features of drilling opera- 
tions (eg. icebery towing, ice alert and cutoff 
zones, rig inspections, logistics support, etc.) 
and countermeasures strategies and impacts (eg. 
dispersant use and cold water effectiveness, physi- 
cal containment and clean-up, oil detection and 
tracking, waste oil disposal, shoreline restora- 
tion) would add to the value of the document espec- 
ially for those who were never involved in contin- 
gency planning reviews. 


It was decided that it would have been pointless to 
discuss contingency planning in the IEA, because an 
accepted contingency plan was already available to the 
interested reader. 


4. 


a) 


Other topics 


The proponent should consider the inclusion/ 
improvement of the following additional material in 
the IEA: 


seismic operations in advance of exploratory dril- 
ling; explosive vs. non-explosive energy sources; 
approval mechanisms 
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general chemistry of oil and weathering processes; 
a diagram illustrating chemical and biochemical 
degradation (spreading, drift, evaporation, dis- 
solution, emulsification, sedimentation, etc.) 
against time would be useful 


fate of rig washings (cf. drilling wastes) 


mud disposal practices when hydrocarbons are 
encountered; permissable levels of oil release; 
exploratory vs delineation drilling 


environmental comparisons with Davis Strait and the 
Grand Banks; weather, ice and other criteria 


evaluation of shore-based sites; environmental risk 
indices 


seasonal influence of river discharges on inshore 
oceanography (aside from freshwater influences 
associated with Hudson/Batfin) 


extended season provisions/allowance for relief 
well drilling relative to ice conditions 


oceanographic and biological features of the Strait 
of Belle Isle 


public relations and public involvement in future 
studies 


consideration of possible development-free areas; 
criteria 


applicability of BIOS studies to Labrador situa- 
tion 


remote sensing opportunities (baseline studies, oil 
detection) 


Suggestions noted. Space and time do not permit 
evaluation of the need for relevance of these topics in 
a preliminary assessment such as the IEA. 
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Perceived research needs 


The following checklist of fisheries-related 
research gaps in the Labrador Sea has been identi- 
fied in conjunction with research statf in the 
Ntid. Region. Physical oceanographic priorities 
will need to be developed with OSS. Similar 
exercises have been completed for Newfoundland. 
Full details on each proposal have been developed. 
DFO, DOE and COGLA agreed to the joint provision of 
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"perceived research needs" documentation during 
meetings in January. 


cod spawning and larval dispersal, 2GH and 2J3KL 
ocean fronts, shelf break and ice edge processes 
ocean climate indices 

marine mammal distribution and ecology 
seabird/fisheries interactions 

biological oceanography/seasonal variability 

MFO induction and potential for delineation of 
point sources of oil contamination in the benthic 
marine environment and fish larval habitat 
nearshore studies (biophysical categorization of 
shorelines, sublittoral communities, estuarine 


features, salmonids) 


offshore benthic communities and baseline sediment 
monitoring (chemical constituents) 


computerized commercial fishing activity mapping 
forage species (capelin, Arctic cod, Arctic squid, 
sand launce); relationship with major commercial 
species 


tar ball degradation rates 


correlation of hydrocarbon contamination with fish 
tainting 


dispersion of drilling mud under different current 
regimes 


Labrador fiord sensitivity to oil 


impact of heavily contaminated intertidal sediments 
on sublittoral algal communities 


hydrocarbon bioavailability from sediments contam- 
inated with low levels of petroleum 


impact of larval mortality on fish populations and 
fisheries recruitment 


establish dose-response (sub-lethal) relationship 
for selected commercial fish species 
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- develop indices for assessing sub-lethal effects in 
invertebrates 


= possible use of algae as monitoring species 


- distribution, abundance, breeding biology and 
feeding patterns of ringed seals, harbour seals and 
grey seals 


- inshore/offshore distribution of harp seals during 
migration, relationship to ice 


a further work on harp seal feeding in far northern 
Labrador 


- distribution, areas of concentration and timing of 
migrations of more abundant cetacea 


- offshore distribution of salmonid post smolts and 
Overwintering aleas 


- beach spawning locations of capelin 


— diel changes in speed and direction of currents in 
the Labrador Channels 


- food and feeding in offshore cod and turbot. 


Perceived research needs have been noted. A list such 
as this is a welcome indication of the kinds of studies 
DFO would like to see done. Section 8 of the IEA has 
presented industry priorities. In doing these studies, 
the allocation of costs, expertise and manpower among 
government and industry will be a subject of continuing 
negotiation. 


B. Dempson - Freshwater and Anadromous Fisheries 
Management Program 


The main objective of Petro-Canada's offshore Labrador 
initial environmental assessment was to provide a com- 
prehensive review of baseline biological and environ- 
mental information on the coastal and offshore Labrador 
area that could assist later in the environmental 
assessment of hydrocarbon development in the region. 


A vast amount of information appears to have been con- 
sulted reyarding the physical, chemical and biological 
environment of the region. A number of new valuable 
biological studies were conducted particularly those 
dealing with marine mammals, seabird populations and 
nearshore studies of benthic invertebrate communities. 
With respect to anadromous and catadromous fishes, no 
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specific biological investigations were carried out. 
All information included on these fishes was derived 
from existing literature. 


True. 


A general feeling for the report was that given all this 
physical, chemical and biological information, there is 
still considerable speculation concerning the possible 
effects of oil on biological systems. In fact it was 
stated that very little is known concerning the movement 
of oil in marine food webs. Information on the 
distribution, abundance and biology of organisms in the 
study region is undoubtedly very important. However, my 
feeling at this stage is that given the amount of 
natural variation and fluctuation in biological systems, 
otten only indirect inferences can be drawn regarding 
short- and long-term etfects of a blowout in the 
Labrador area. 


Agreed. 
5.13.3 Anadromous and Catadromous Fish 


Sections dealing with life history summaries for 
anadromous and catadromous fish are relatively complete, 
although short, for Atlantic salmon and Arctic char. 
Very little attention, however, is directed towards the 
biology and life history of trout, smelt, and American 
eel. It is recognized that the paucity of information 
on the latter three species is likely related to the 
availability of biological information on these species 
in the Labrador region and their relative importance as 
commercial species. No mention was made of American 
shad which has been reported. 


Agreed. 
5.14.4 Major Species of the Labrador Fishery 


With respect to commercial fisheries, adequate summaries 
are provided from the existing literature for the 
Atlantic salmon and Arctic char resource. Background 
and development of both fisheries are briefly covered. 
Some of the information, however, is now outdated and 
recent developments, for example in the northern char 
fishery since 1979, are not covered. 


Agreed. See response 220. 


Factors responsible for controlling stock sizes of 
salmon are presented in this section. These factors, of 
which many are equally applicable to Arctic char, are 
given very little discussion. In terms of freshwater 
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and anadromous programs, these factors are of 
considerable importance to the resource and possibly 
warrant a discusion more elaborate than that which is 
currently presented. 


Although many of these factors are important in managing 
anadromous fish, they may not be particularly relevant 
to assessing the effects of an offshore oil spill. 


8.4 - &.7 Future Offshore Labrador Studies 


The OLABS program was primarily biologically oriented 
with numerous studies concentrating on species and com- 
munities most threatened by oil pollution. Much of this 
emphasis was placed on studies of marine bird colonies, 
marine mammals, and intertidal biota. Future studies 
appear geared toward increasing the physical, chemical 
and sea-ice information and meteorological conditions 
prevailing within the region. Studies "will be planned 
and conducted with the criteria of predictiveness and 
efficiency in mind". It is interesting to note the 
emphasis on a computer oriented approach for predictive- 
ness in light of Johnson's (Assessment of the effects of 
Oil on Arctic fisheries, 1982) comment that predictabil- 
ity is generally of a low order and is largely restric- 
ted to an assessment of probabilities. Undoubtedly 
studies should coordinate and integrate physical, chemi- 
cal, environmental etc. information with biological data 
in order to obtain, as Johnson pointed out, a better 
understanding of the dynamics of ecosystem functioning. 


Agreed. 


Nearshore areas often are the most productive and most 
seriously affected by oil contamination. Given the high 
economic importance of the inshore fishery to coastal 
communities, additional studies could perhaps be 
designed to investigate more thoroughly the effects 
(direct and indirect) of oil contamination on the 
important commercial fish species. As summarized in 
Table 5.25 for 1979, approximately 50% of the income 
from the inshore fishery is derived from anadromous 
species (trout, char, salmon) for the area Indian Isle 
to Cape Chidley (Statistical Sections 52 and 53). For 
the region extending from Cape Harrison to Cape Chidley 
(Section 53) this figure increases to approximately 
75%. 


Study recommendations noted. However, these studies 
have a relatively low priority for industry at 
present. 


Oil in nearshore areas may interfere with the ability of 
char and salmon to return to their spawning rivers 
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(Section 6.8) although this has not as yet been demon- 
strated. Effects of oil on dominant food items is 
important but difficult to predict. 


Agreed. 


Virtually nothing is known on the fate of salmon smolts 
after leaving immediate estuaries and bays adjacent to 
their home rivers. Distribution and abundance of salmon 
smolts in coastal and offshore areas and how oil 
pollution could enhance or alter tactors affecting their 
survival are speculative. 


Agreed. 


Lear 


Groundfish Program 
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Generally the IEA is a well written and exhaustive docu- 
ment. There are some gaps in the groundfish section 
which I have detailed in my review comments. 


Generally the effects of oil on homing ability and 
migration of highly migratory species such as salmon and 
cod are treated very superficially perhaps because so 
little work has been done on the effects of hydrocarbons 
on the chemosensors of these species. This might be 
critical tor cod if as we suppose they migrate pelagical 
ly near the surface where they are liable to oil contam- 
ination. = 


Agreed. The literature is deficient in this regard. 


(see attached) 
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Offshore Labrador Initial Environmental Assessment 


Page Para. Line Comments 
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Actually the peak of the offshore cod 
fishery occurred in the late 1960's. 


The northern (2J3KL) cod quota in 

recent years (1980-1981) has been 

allocated mainly (95%) to Canadian 
fishermen. 


There is no reference to the fecundity 
of Atlantic cod off Labrador, the 
variations in fecundity and the factors 
affecting this variation. 

Also there is no reference to age 
(size) at first maturity, the varition 
of this age in relation to stock size 
and other biological density-dependent 
andyor on environmental parameters such 
as food supply, growth rate and 
temperature. 


Actually S. fasciatus has already been 
distinguished and described by I. Ni. 


The Greenland halibut of the Gulf of 
St. Lawrence have vertebral averages 
Significantly different from those of 
other areas. 

The presence of mature Greenland 
halibut and spent females indicate a 
small spawning stock within the Gulf. 


Templeman (1966) found that in 
southern Labrador the largest catches 
of witch flounder (5000 and 3000 lb 
per hour) were in depths of 549 and 
640 m respectively during April 1963 
at the mouth of Hawke Channel. Also 
during 1964 in this area the witch 
were largely concentrated at about 550 
m; these were presumed to be 
prespawning concentrations. 


The distribution of Arctic cod off 
Labrador and Newfoundland has been 
described in a CAFSAC Res. Doc. 79/7. 


A CAFSAC RES. Doc. of 1979 makes an 
estimate of about 100,000 t of 
youny-of-the- year Arctic cod of 
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southern Labrador and northern 
Newfoundland. 


239. Comments and corrections are accepted. This additional 
information would have been welcome in the IEA. The 
comments point to the value of having draft environ- 
mental documents vetted by experts before such documents 
are printed in final form. 


240. 2 8-11 May (1967) attributes the decreased 

5-208 catch/effort of the Labrador inshore 
fishery to the increased effort 
offshore from trawlers who in 1969 
landed 800,000 MT of cod from the 
2J3KL cod stock far in excess of the 
maximum sustained yield of 550,000 t 
(Pinhorn, 1967). 


5-208 2 - For a more detailed account of the 
effects of the environment on the 
inshore fishery, see Templeman 
(1966). 


S=2 1 > Is there any section that deals with 
the effects of oil on fishermens nets 
and which would directly affect their 
livelihood through reduced catches 
from fouled nets or having to remove 
nets from the water during the peak of 
the fishing season? 


240. Unfortunately, no. See also response 225. 
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Parsons 


Shellfish Section 


241. 


241. 


242. 


Although I have not read the complete report, the data 
contained appears to be extensive and informative. 
Obviously, considerable effort has gone into its prepar- 
ation and it is imperative that the information is pre- 
sented succinctly and accurately. However, in reviewing 
the brief sections on invertebrates, I find some errors 
and misrepresentation. If other sections are of similar 
quality, some revision would be in order before the 
final report is released. 


Extremely interesting is the direction of future 
research in relation to physical and chemical oceano- 
logy. I am particularly interested in deployment of 
current meters in and near areas of shrimp concentra- 
tions and surface circulation studies have broader 
application. Sediment analysis is another area of 
interest. It would be advisable to be kept informed on 
developments along these lines in future, so we can sup- 
plement our fragmentary or non-existant data base and 
aid the oil industry with our own findings. 


(see attached) 
Comments accepted. 
Comments on IEA Review - Invertebrates 


Page 5-170, Section 5.12.9, Paragraph 3, Line 33 


'.seuntil hatching occurs, -usually in spring. ' 


Page 5-170, Section 5.11.5, Paragraph 3, Lines 10, 1l 
and “12: 


',..larvae pass through several pelagic larval stages 


and after a few months settle as juveniles in shallow 
water, relative to depths where adults are found.' 


Page 5-171, Paragraph 2, Line o3: 


Delete sentence beginning with ‘At present'. 


Page ‘5-171, Paragraph 2, Line 4: 


'In the Newfoundland-Labrador area, shrimp...' 


Page 5-171, Paragraph 3, Line 1: 


Delete 'most'. 
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Page® 5=1715 Paragraph 3, Line 4: 


‘Off Labrador, shrimp concentrations have been reported 
in depths...(Brothers, 1976a, 1977)'. 


Page 5-171, Paragraph 3, Line 6: 


'They are generally fished commercially in depths 
greater” than. 300 °m.54" 


Page 5-171, Paragraph 3, Line 7: 


At this and numerous locations reference is made to 
"Parsons et als 1974"4"°  ihwe chould be *1979* in all 
instances. 


Page 517152 Pareurabn S44. Uine 2: 


Delete '...occurring the whole water column throughout 
CHEW aTLgnt. > ae 


Page 5-171, Paragraph 4, Lines 4 and 5: 


",..in the deeper water, while...' 


Page’ S171), raragrap of Laine .s 


',.etrawling off Labrador only...’ 


Page 5-l]/1, Paragraph S, Line 3% 


‘Commercial concentrations of shrimp...' 


Page 5-171, Paragraph 4, Line 4: 


Delete ‘and channels'. 


Page 5-171, Paragraph 4,' Line 5: 


'..eHawke, Cartwright, and Hopedale Channels'. 


Page S271, Paragraph 4, Line 6: 


‘Hopedale Channel' not ‘saddle’. 


Page 5-171, Paragraph 5,-Line 10: 


',..on the seaward slopes of the channels where...' 


Page 5-172, Paragraph 1, Line l: 


‘Concentrations of Labrador shrimp in the channels have 
not been shown to constitute separate stocks? 
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Page 5-172, Paragraph 1, Line 3: 


'...limited intermingling of shrimp between...' 


Page 5-172, Paragraph 1, Line 5: 


"Specific areas for spawning are not known...' 


Page 5-172, Paragraph 1, Line 7: 


"Labrador shrimp stocks may be sustained by spawning 
populations within the channels. Some larval drift from 
north to south may also be possible but it is not known 
whether or not the offshore stock in the Davis Strait 
contributes to the Labrador areas.' 


Page 5-172, Paragraph,1, Lines 9 and 10: 


",..waS approximately 2600 and 3600 tonnes 
respectively.' 


Page s—l iz; varaurepy 1, Lines 10, 11 and. 22% 


"A potentially substainable yield has been estimated to 
be around 6000 tonnes annually. These are based on 
crude estimates of biomass obtained from research 
surveys'. 


Page S=li2, Paragraph |, Lines 21 and 22: 


',..these species are not caught in sufficient 
quantities to be of value to the industry.' 


Page 5-172, Paragraph 2, Tests Les. do Lihat t 


. aa eUt LLize Grab st Ape san. 


Page 5-172, Paragraph 2, Line 9: 


Delete ‘however, many crabs...etc.' There is now a 
regulation prohibiting this. 


Page 5-172, Paragraph 3, Line 2: 
Include ‘Watson (1975).' 


Pade b= bis » Paragraph 2, Line 6: 


',..are planktonic for several months...' Then delete 
the sentence starting with 'At 55 mm...' since it only 
applies to the Gulf of St. Lawrence. 
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Page” 5-172; Paragraph 3, Line 8: 


Change this sentence to: ‘After attaining sexual 


maturity males continue to grow while growth in females 
ceases.' 


Page 5-172, Paragraph 3, Line 9: 


This should be two sentences. Try 'In order to grow, 
crabs must shed the hard exoskeleton through moulting. 
This process removes all chitinous material which might 
otherwise reflect growth, making the ageing of catches 
(and other crustacea) difficult.' 


Page’ 5<1'72). Paragraphy 3)" Line 12% 


",.ewith carapace widths 95 mm and greater (Miller, 
1976’) ° 


Page’s=17 3) oP aragqraph "Titles; Line se 
(Chlamys islandica) 


Delete ‘as far south as...etc.' and replace with 'fish- 
able concentrations occurring as far south as St. Pierre 
Bank (Naidu et al. 1982). This reference is: Naidu, 
K.Scy Peds C@hiil, and 0.8. Lewis, 1982... Status and 
assessment of the Iceland Scallop, Chlamys islandica, in 
the northeastern Gulf of St. Lawrence. CAFSAC Res. Doc. 
B2/ 12. (97 Ox 


Page 5-173, Paragraph 2, Lines 1-3: 


Delete these two sentences and insert ‘A substantial 
fishery for the Iceland scallop occurs in the north- 
eastern Gulf of St. Lawrence. Growth and survival 
characteristics of scallops in this area have been 
examined in detail (Naidu et al. 1982). Recruitment 
into this area may well depend on larval drift from 
populations spawning along the Labrador Shelf (Naidu, 
pers. comm.). 


Page 5-173, Paragraph 3, Lines 4 and 5: 


'Tt is less common in Labrador then in the Newfoundland 
area, etc. 


Page 5-173, Paragraph 3, Line 7: 


Delete ‘'great'. 
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Page 5-173, Paragraph 3, Lines 14 and 15: 


"Recently, a small offshore trawling fishery has devel- 
oped on the Grand Bank but the major offshore fishery is 
prosecuted on the Scotian Shelf. The squid ...etc.' 


Section“S 74.43 


Although shrimp is mentioned previously as an important 
offshore species, it is not included in this section. 
Based on the $$$ involved, it should be. 


Page S=3s1f% 


References. Parsons, Veitch and Legge should be on the 
preceding paye and Parsons, J.L. et al. should be 
deleted because it already appears on the preceding 
page. 


242. Comments and corrections are accepted. See also 
response 239. 


J.H. 
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Payne 


Habitat Research Section 


243. 


243. 


244. 


244. 


245. 


General: The IEA is commendable since it attempts to 
deal with the large amount of literature available and 
to present a balanced perspective on the possible 
environmental effects of offshore oil development. The 
evaluation of the degree of impact that might be sus- 
tained by different animal groups seems to be quite 
reasonable and the overall tenor of the Report is not 


unlike that found in other recently published perspec- 
tives. 


Thank you. 


In further studies (here and elsewhere) one should be 
cautious about the benefits of expensive ad hoc 
biological surveys, beyond their general intent which is 
to provide information of a very qualitative nature on 
the general distribution of various species. Probably 
in the future more attention should be placed on 
hypothesis development and evaluation before action is 
initiated. For instance many "older" hypotheses on oil 
spill fate and effects can, on the basis of the 
scientific evidence available, be rejected. 


(see attached) 
Agreed. Baseline studies permit only limited interpre- 
tations. Unfortunately, process-oriented studies can be 
costly and take years to complete. 
Specific Comments 

1. Comment: (Page 1-14) 

"Hydrocarbon concentrations in seawater beneath oil 

slicks are usually lower than concentrations that 


are toxic to marine biota". 


Response: Generally true, but one can expect excep- 
tions. 


2. Comment: (Page 1-15) 


"There is little information on the movement of oil 
in marine food webs generally...". 


Response: Agreed, but there is a substantial amount 
of circumstantial information indicating that oil is 
not “retained" in tood webs. 
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Comment: (Page 1-18) 


"Future environmental studies off Labrador will pro- 
bably be multi-disciplinary and rigorously goal- 
directed". 


Response: This is a sound approach. 
Comment: (Page 5-147) 


"Bunch concludes that oil from a blowout that occurs 
in late summer or fall would be subject to reduced 
levels of biodegradation because of low nutrient 
levels". 


Response: Not necessarily, oil will generally dis- 
perse over a large area reducing nutrient "demand". 


Comment: (Page 6-2) 


"There have been few laboratory and field experi- 
ments to explain the effects of oil on Arctic and 
sub-Arctic organisms". 


Response: Not really correct, there have been a 
large variety (likely several million dollars worth) 
of studies carried out in Alaska, the Beaufort Sea, 
Greenland, Canada, Norway and the USSR. 


Comment: (Page 6-2) 


"Fishes, zooplankton, and phytoplankton would be 
affected by the more soluble, light fractions of oil 
(up to C~-14) for an oil spill". 


Response: Generally true for acute toxicities but 
compounds of higher molecular weight are probably of 
more importance in chronic toxicity e.g. heavily 
contaminated sediments. 


Comment: re drilling muds (Page 6-9) 


Response: Seems to be a reasonable assessment but 
(as indicated in research recommendations) selected 
modelling studies would be helpful. 


Comment: re weathering of oil (Page 6-27; 6-33 
and 6-36) 


Response: The rates and effectiveness of various 
processes are probably a little too definitive, 
given the limited data base for cold waters. 
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Comment: (Page 6-38) 


"Alterations in air quality as a result of a hydro- 
carbon spill are unlikely". 


Response: Generally true unless a large spill moves 
into a populated area. Should also consider air 
quality around any major bird colonies during egg 
incubation. 


Comment: (Page 6-40) 


"In such an environment oil may persist for 
decades. 


Response: Probably only in the upper reaches of 
intertidal zones. The "oil persists for decades" 
statement is often popularly misrepresented. 


Comment: (Page 6-64) re oil and fish chemo- 
reception. 


Response: These hypotheses can't be disproved but 
they seem not to have found support in various types 
of field and laboratory studies. 


Comment: (Page 6-67) re the LeDrew Gustajtis 
Scenario 


Responses: The magnitude of the impacts noted in the 
model should be highly improbable. 


Comment: (Page 6-76). "The impact of oil on echin- 
oderms such as sea-Stars, brittle stars, sea urchins 
or sea cucumbers cannot be predicted at present". 


Response: These species appear to be quite resis- 
tant to the acute effects of oil, but information is 
needed on sub-lethal responses for the purposes of 
environmental monitoring. Such information is 
important because most of these species are dominant 
members of offshore as well as inshore benthic com- 
munities. 


245. Petro-Canada agrees with the comments and qualifications 
made in points 11-13. 


246. 


14. 


Comment: (Page 8-24) 


"In particular, the petroleum industry hopes that 
the commercial fisheries sector and the hydrocarbon 
shipping sector will do more to collect environ- 
mental data in future, because the industry could 
create environmental disturbances at least as great 
as those of the oil industry..." 


: 


| ier: 
ae 


i 


7 _ i ~ ” : 
7 
a _. “tas a 2e dtuaen . Ae? viele 


iol 


eguen Pilae giisi « Boat hy eral Ren 


“6 WblLaaes ne! Lue ae 
om OD* Grit 22 tow): aig ain Bin 
iy 
i ; 
iT See rt > Te onip0o (Vea Ae ialit © : 


seth ip! fe at 


: } j } j 1 is 4eyaget 
sbieoeh 208) ctats Sites tebe yesaby 
yore i visi | ; 21 9 one" aaa: 


« 
i 

y 
ina 
onl 


PCr Sorin > r i 
of ¢metia?* 
Devo IIe? : cat ° sheibgrigt, 
nrtve i” P 4 ive a Seare Ft y 
Mieall 36 


2 ‘4 oy 4 ot 

; | oy, : ia 

! ™Ue Mit 
ania (AS 

iis ’ vd Treo ami ; 
- Oo. @I9IGH ahh 
2 AT etidal 


Ws 7 . us, . . s-5306 ehids doa 
it synthe we 


. \. roms —_ 


nyig cn | bp if lag | + Tein) Seq eg” 
ficwa 6 Dit 4 92) 25 si NRL A 4 kt & 
=—O9% LAT) ; i osu AT | oe bees | wingioa 
4 Vo Phsicd Sc WEDEe* <a ‘97 ly @ive Lf a) rd 
Jes 5 Senet ONG yin ih) desounneey bua Gal 


Tee Pee We ns 29 eaone 


. | a _ 


7 


q 


137 


Response: I agree that these industries have in the 
real sense the potential to cause certain types of 
environmental impact just as great as those of the 
oil industry. I also agree in principle that they 
should not be immune from the rules and regulations 
required of others. I do anticipate however that 
the subject, especially in relation to the fishing 
industry, would be a political and ideological 
hornet's nest. On the "Scientific side", I also 
have reservations about the organizational problems 
that would be involved in collecting reliable data. 
There may indeed be areas however where they could 
participate and the topic should be discussed more 
fully. 


246. It's true that asking the fishing industry to shoulder 
part of the burden of offshore environmental studies 
would entail political difficulties. However, the fish- 
ing and marine transportation industries are potential 
users of the data that the petroleum industry collects. 
Further, both those industries have a greater potential 
for changing the offshore environment irreparably 
through overfishing, through the thoughtless disposal of 
domestic waste, bilge, offal and garbage, and through 
accidental spills of fuels and other chemicals. In 
effect, this comment suggests a double standard. The 
petroleum industry is asked to operate under rigorous 
controls and to perform costly justifications for events 
that have an extremely remote risk of ever occurring. 

By contrast, the fishing and marine transportation 
industries are rarely asked to justify actions that 
almost certainly have profound chronic effects on the 
environment. Contrast, for example, the hundreds of 
murres that drown in gillnets every year to the number 
that have been killed by blowouts from offshore 

wells. 
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Wiseman 


Program Head 
Experimental Ecology 


Review of Petro-Canada's I.E.A. 


General Comments 


247. This document is not a definitive statement on potential 


247. 


impact upon the marine and social environment as a con- 
sequence of offshore oil and gas-related activity. This 
is not to be considered a fault or deficiency; I really 
don't think the authors attempted to produce a defini- 
tive document on impact prediction. What the document 
does do tairly well, however, is examine our state of 
knowledge respecting the Labrador inshore and offshore 
marine environment and social circumstance and make 
generalized statements about possible impact. More 
importantly, I feel, the document examines knowledge 
gaps, deficiencies, etc. that are germane to our ability 
to make finite, quantifiable impact prediction at some 
further point down the road. This really is the most 
important feature of the whole exercise, to my mind. I 
was somewhat disappointed in the fairly general, bland 
treatment of research needs towards the end of the docu- 
ment. I had hoped for something more substantial; some- 
thing more detailed as to the specific research needs 
perceived by Petro-Canada. Perhaps I was naive in this 
regard. I can now only hope that the intent is to have 
these research priorities identified in detail during 
the course of the forthcoming workshop in St. John's. 


Overall, the document is rather good; a much better job 
than most oil industry documents we've reviewed during 
the past yearn"or sow ‘Tt "1s ‘tar fromperftect’ and gtar-— 
ing, annoying errors are evident throughout. The sub- 
stance, however, is relatively accurate and pertinent. 


Regarding the “general, bland treatment of research 
needs". A specific detailed treatment would have 
committed Petro-Canada to a research program that it may 
not be able to modify later due to funding restraints or 
altered priorities. Petro-Canada tries not to make 
promises that it cannot keep. 
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I am a bit concerned by the somewhat artificial and 
short-sighted boundaries, imposed by Petro-Canada, 
Surrounding all immediate research to be undertaken in 
the Labrador Group's area of interest. The focus is 
restricted almost entirely to exploratory drilling con- 
cerns. The recognition that production is quite a few 
years down the road notwithstanding, I do feel more con- 
sideration has to be given to the production phase in 
terms of research needs. While it is indeed prudent to 
approach the whole process in a step-wise fashion, I 
also do not believe you can afford to wait for a major 
oil discovery before addressing impact areas related to 
Oil production. The stated intentions regarding a cod 
eggs and larval study is a case in point. 


It is true that the document is concerned with explora- 
tion, not production. It is still not known whether 
there are commercially viable hydrocarbon fields any- 
where in Labrador, nor where such fields might be. To 
address production now would require the services of a 
professional prophet. 


More specific points I'd raise at this time relate to 
Petro-Canada's philosophy and objectives for future 
research. First of all, I strongly support the opera- 
tor's initiative in undertaking a broad, regional study 
of the physical environment. I do feel, however, that 
Similar efforts in biology are necessary and that these 
should be undertaken hand-in-hand with the physical 
studies. 


Petro-Canada supports the first point. 


Secondly, I strongly feel one of the overriding 
priorities for future studies should be that they 
directly support the need to make quantitative impact 
prediction. It seems Petro-Canada is "putting the cart 
before the horse" by not including this as a priority 
and at the same time including mitigation and 
environmental protection as a priority. After all, you 
have to be able to predict and measure impact before you 
either prevent or mitigate impact. 


Petro-Canada cannot support the second point. This 
argument is like saying that a firefighter cannot put 
out a forest fire unless he knows the species diversity, 
trophic interactions, degree of insect infestation, and 
faunistic composition of the forest. Although these 
data might be useful to know for other reasons, they 
have little applicability to putting out a real forest 
fire. The same arguments apply to contingency planning 
and mitigative techniques in the offshore. 
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Thirdly, I found a deep philosophical, and yet 
pragmatic, problem with Petro-Canada's idea that 
government should be doing more in the collection ot 
baseline data to assess impacts from developments. 
Further, the operator suggests the fishing industry 
should be shouldering some of this load. I cannot 
Support this. Government's role, and particularly 
DFO's, is to do the research necessary for an 
understanding of biology and the environment as it 
pertains to the effective management of resources. If 
we are to follow after every developer or development 
proposal and do research supporting impact prediction, 
we would be doing nothing else. This Department stopped 
doing that in the ‘60's! If, however, during the course 
of our management-oriented research we develop 
information and data which assist in impact prediction 
by industry, so much the better! Similarly, if industry 
produces data with resource management implications 
during the course of their impact prediction-oriented 
studies, so much the better! 


The third point misinterprets the intentions stated in 
the IEA. Industry's intentions are to support environ- 
mental research that is goal-directed, and that has 
immediate, direct application to engineering design, 
improved mitigation, and improved monitoring of environ- 
mental change. Industry now gives low priority to 
research that generates data which might be "nice to 
know", but which would not alter engineering designs, 
operating procedures, or response to environmental 
emergencies in any case. 


See also response 246. 
Review of Petro-Canada's Labrador IEA 


Specific Comments 


EXECUTIVE SUMMARY 


1.5.13 Marine and Anadromous Fish p. 1010, para. 2 


- The Labrador coast is not the southern limit of the 
range of arctic cod and arctic char! The coast of 
Newfoundland is though! 


para. 7 


- The American eel spawns in the Sargasso Sea more spec- 
ifically, technically, part of the North Atlantic. 
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-5.16 Marine Mammals Dede22,( NALA 2 


The controversy surrounding the Seal hunt has not 
hindered the publication of data on harp seal numbers 
and population dynamics; if anything, it has provided 
an impetus to get this information into the public 
domain! 


26 ENVIRONMENTAL IMPACTS AND MITIGATIVE MEASURES 
bez Effects of Baseline Drilling Operations 


DP lolie ward. 2 


Re. Petro-Canada ensuring that drilling fluids are 
relatively free of heavy metal contamination: Can 
Petro-Canada indicate source of its barite? Is it 
from Buchans mine tailings? 


atten Rftectsuw.Lovof Qf ishore. Labrador 
p. ol-14, para. 5 


Statement suggesting hydrocarbon concentrations 
beneath a surface oil slick in seawater are not toxic 
is incorrect and misleading. Concentrations in the 
immediate column often are in low ppm range which is 
acutely toxic to larval fish and some invertebrate 
larvae. As well, ppb concentrations uSually exper- 
ienced are demonstrated to be sublethally toxic to 
marine biota. 


s Ghar Effects of Oil on the Biological Environment 
DeorllS, para. 3 


Surface oil slicks would also affect eggs and larvae 
of selected fish species which float at the surface in 
addition to "floating" in the upper water column. 


"Benthic organisms" should be expanded to indicate 
invertebrates as well as some benthic finfish such as 
flounders. 


Herring lay their eggs on the bottom where they attach 
and would be vulnerable to oil in sediments. 


The executive summary has been rewritten to encompass 
these comments. / 


5.0 PHYSICAL AND BIOLOGICAL ENVIRONMENT 
569 ad Epontic Community pe 5-155, para. 6 


I consider lack of knowledge on the Labrador Sea ice 
biota an important data gap needing filling. Documen- 
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tation of this community, the contribution made to 
Overall primary production by epontic algae, and the 
risk created by under-ice oil for this production 
should be established. 


- There would appear to be something missing between the 
last line of this paragraph and the first line of the 
rest of the paragraph on page 5-156. 


Information on the epontic community may be useful to 
know for other reasons, but unfortunately has little 
direct application to spill response at present. The 
only proven techniques for cleanup of oiled ice is to 
wait for oil to migrate upward through brine channels in 
the spring, then to burn the oil in situ when it forms 
puddles on the ice surface. By that time, the damage to 
the epontic community may already have been done. 


5.10.3 Distribution and Abundance p.5-160, para. 4 and 
Figure 5.52 


- What is shown here is biomass or abundance, not pro- 
ductivity or production! Abundance cannot be used to 
describe production. 


Correction noted. 


5.10.4 Seasonal Patterns and Productivity 
De S-162, para. 2 


- Because zooplankton became progressively less 
important in the diet of higher biota in more 
northerly environments (one of which is the Labrador 
Shelf/ Coast) giving way to zoobenthos, I feel lack of 


know- ledge of the distribution and production of 
deeper water zoobenthos is a research area requiring 


more effort. Further elaboration of this concern is 
expressed further along in this review. 


The need for more information on deepwater benthos is 
frequently stated in Dr. Wiseman's comments. Most 
researchers would agree that benthic organisms in 
shallow waters are vulnerable to surface oil slicks, but 
that the concentration of dissolved hydrocarbons beneath 
slicks decreases rapidly with depth in the water column. 
Dr. Wiseman apparently believes that deepwater benthic 
organisms are as much at risk as benthos living in 
shallow water. So far as field evidence is concerned, 
the literature appears to be silent; this has not 
impeded specultation, however. 
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ey | BENTHOS 
S-ll.1 Introduction p. 5-163, para. 2 and 3 


- These paragraphs support the immediately above expres- 
sed concern over lack of knowledge of Labrador deep- 
sea benthos. Similarly, see conclusion on page 5-164, 
paragraph 4, which states there is insufficient infor- 
mation on benthic communities to form impact predic- 
tions. While some work has been done inshore (see 
paragraph 5) none has been undertaken offshore. 


See response 255. 


5.11.5 Economically Important Invertebrates 
pe o7-1/70, para. 4 


- Add to list of economically-low value species the 
arctic squid (Gonatus). 


Addition accepted. 
Bis dee ICHTHYOPLANKTON p. 5-175, para. 1 


- This paragraph clearly outlines one of the most impor- 
tant data gaps in the area of concern. The spatial 
and temporal distribution of fish eggs and larvae, 
both horizontally and vertically, and patterns of 
passive movement is prerequisite to any understanding 
of risk and development of contingency planning. 


Agreed. This supports Section 8.6.6 of the IEA. 


5.12.2 Seasonal Patterns ... Abundance 
p.3-1/5, para. 2 


- Here we see another critical knowledge gap which 
should be addressed, the location of principal spawn- 


ing areas of Labrador marine fish species. 


See response 258. 


pe5-176, para. 2 


- The assumption that developing cod eggs and larvae 


drift southward with the outermost band of the 
Labrador Current is critical to determination of dis- 


tribution of eggs and larvae in time and space; this 
assumption should be tested by field study. 


p.-5-177, para. 3 


- Known distributions of fish eggs and larvae are pre- 
sently restricted to the period mid-July to mid- 
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September and as a consequence early and late spawning 
fish have probably been missed. A full seasonal dis- 


tribution study is warranted, the difficulties posed 
by sea ice notwithstanding. 


260. See response 258. 


Table 5.22 p.- 5-178 


261. - Reference to lemon sole is archaic. Commonly referred 
to as Winter flounder, Pseudopleuronectes americanus. 


261. We stand corrected. 
5.13.2 Groundfish 
Arctic Cod Ds O-Leo, Dara. 2 


262. - The lack of knowledge concerning the general distri- 
bution and biology of the arctic cod in Labrador 
waters is truly a data gap that should be addressed 
given that the species is one of the most abundant and 
is probably critical in food webs of the general 
area. 


262. Some information on the biology of Arctic cod is 
available from EAMES work. Historically, work on forage 
species such as capelin and sand launce has been done by 
DFO; perhaps Arctic cod should be added to this list. 


5.13.3  Anadromous and Catadromous Fish 
Dp Salon para. +2 


263. - The American eel is the only catadromous fish in the 


area! 
Atlantic Salmon Ds 5-198. para. 
- Re: "British" salmon at West Greenland: this should 


read “European” salmon. 


ls 


- Re: the capture of adult salmon over ocean depths by 
gill nets, it should clearly be stated that this is 
during research cruises only. There is no commercial 
fishing for salmon in the open Labrador sea. 


263. Corrections noted. 


el 


a } 0 { q 
72nu0 4 
ec 
« F ‘ >t 
“+e ‘ ‘s 
& 
é 
2 
} - d 
¥j 
| 
of « 
$¢ 
i ‘ 
i 
. 
i i 


a heywagge atel iam aus snout 
5 isang ss Livi. & 
hosed wa ite Vt Tot sie Beane ‘Load 


ere i YorsS 
: 


‘ule 


obaeRin 2 


gee 


on Ene Ec 


4 +) -) an Te eos nok 
40) ieee els _ .*) Sere fo 


nese 


ar ’ ins y 
oe 44) = 
Ms } J 
) tj 2 f iJ 
é i] oT 
2 ia 
i { ) 
’ 
a eryt' 7 
Ls 7. 


(a, QT 


ve i 


ae 345k 


he Be isis ice (OR 


a ‘Mme er ia assy : 


s 
1 
wt 


ho a, | ic) Sicteyee GAR 
? ‘ 7 Lojlie iz 1. ye. ts i 

4 | sugitt i senrea (Ore 
i: Goria et ore 


. beson, ig 


264. 


264. 


265. 


265. 


266. 


145 


5.14 THE LABRADOR COMMERCIAL FISHERY 


5.14.1 Effects of Environment on the Fishery 
p. 5-208, para. 1 


- See comment made on Executive Summary regarding south- 
ern limit of these species. 


Table 5.23 p.5-212 


- Trouts (NS) should be "(Salvelinus spp.)" not "(Salmo 
Spp.)" 


Corrections noted. 


6.0 ENVIRONMENTAL IMPACTS AND MITIGATING MEASURES 
Gs. The Nature of Impact Assessment 


p.6-l1, para. 2 


- Since more severe chronic impacts can occur during 
production (i.e. release of processed water, spills, 
etc.) than generally occur during exploration, I sug- 
gest deletion of “production” in line 5., In fact, 
chronic impacts can equal or exceed catastrophic 
impacts in the case of production. 


Comment noted. Its point is speculative. 


oe ae Disposal of Drilling Fluids p.. 6-3 to 6-9 


- The referenced study by Ecomar (1978) on the effect of 
drilling fluids on the marine environment is not par- 
ticularly relevant to Petro-Canada's drilling program 
off Labrador. In the Ecomar study a total of 4332 
bbl. of mud and cuttings were released over the life 
of the well. The vast majority of this would be cut- 
tings by both weight and volume. the total mud dis- 
charged was only a small fraction of the 4332 bbl. 
Petro-Canada, on the other hand, estimates that 7500 
bbl. of mud (i.e. drilling fluid) per se would be 
released during the drilling ot a "standard" Labrador 


Sea well. Ly sa suggested that Petro-Canada conduct 
similar assessments to those conducted by Ecomar. The 
assessments, done at selected drill sites over varying 


ocean depths, are necessary in order to categoricall 


State that drilling fluids have "slight and localized 


* 


impact on marine life". 
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The study recommended is a low priority item at present. 
Recent literature on this subject is extensive. Proba- 
bly, still further studies of this sort are unnecessary. 
Important references that confirm this are: 1) 


Symposium on Research on Environmental Fate and Effects 
of Drilling Fluids and Cuttings, Lake Buena Vista 
Florida, Jan 21-24, 1980. 2) Report on Offshore Oil 
and Gas Drilling Fluid Disposal in the Canadian 

North. 


6.25 Accidental ... and Chemicals p. 6-12, para. 2 


- We assume though there have been accidental spills. 
If this is indeed the case, some data should be pro- 


vided on the type, extent, and duration of these 
Spills. 


Comment noted. 


6.5.6 Weathering of Oil p. 6-27, para. 5 


- It is not sufficient to generalize that light oils 
evaporate faster. Pour point and ambient temperature 
are also critical. Consider the case of Hibernia 
crude, given its pour point, spilled during winter 
when sea temperatures are 0 to -1.5°C. How quickly 
does it evaporate under these conditions even though 
it is a very light crude oil? 


Agreed. A major point of Section 6.5.6 is that a great 
number of processes affect the rates of weathering of 
oil. 


6.501 Slick Trajectory ... Labrador Sea 
p.6-33, para. 4 


Granted acutely toxic fractions would be completely 
weathered given these environmental conditions but how 
about oil spilled in winter? In any event, sublethal 
concentrations would persist quite extensively beyond 
125 km of the well head. 


The IEA does state clearly that the slick trajectory 
model is not applicable when pack ice covers the sea 
surface. 


646 4 Water Quality p.6-36, para. l 


- The last sentence in this paragraph is incorrect and 
worse, misleading (see also my comment on Section 
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1.6.6 of Executive Summary)! Hundreds of ppb (up to 
300) are not uncommon under an oil slick and levels in 
this range can be acutely toxic to fish larvae. Newly 
spilled fresh oil at 200-300 ppb has a good proportion 
of toxic, lower molecular weight components. 
Concentrations at the slick-water interface often are 
in the low ppm range. Recent DFO research (Kiceniuk 
pers. comm.) has demonstrated sublethal effects in 
adult fish at 50 ppb for Hibernia crude. 


A more careful reading of all of Section 6.6.1 would 
support the conclusion reached in the offending 
sentence. 


Onl at Introduction p.6-46, para. 1 


- Re: line 9: add "and planktonic larvae" after 
"eggs" 2 


- Re: line ll: insert after “benthic organisms" - 
"herring". 


Corrections noted. 
para. 2 


-This paragraph correctly identifies trophic relation— 
ships and species interactions as poorly understood 
for the Labrador Sea (in spite of comments to the con- 
trary elsewhere in the document). Determination of 


these relationships and interactions is vitally 
important and should be considered a critical gap in 
knowledge to be filled. 


Agreed in principle. This is not an industry priority 
at present, however. 


Gisee Microbiota p.-6-46 to 6-48 


Virtually nothing is known of the potential for oil 
degrading by oleoclastic bacteria in the Labrador Sea 


water and sediments; this should be considered prior- 
ity research both in terms of contingency planning and 
biological monitoring. 


Agreed in principle. However, the work of Bunch (1979) 
in south Davis Strait should be applicable to 
Labrador. 
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ey Phytoplankton and Macroalgae 


- In view of Grainger's (1975) prediction, I suggest my 
earlier comments on the need for research on epontic 
algae in the Labrador area are well founded. 


See response 253. 
6.7ta Fishes p.-6-60, para. 2 


- The distribution patterns of ichthyoplankton are crit- 
ical to any impact assessment or contingency planning. 
See my earlier comments suggesting this is a major 
research priority. 


See response 258. 
p.6-61, para. 3 


- Re. line 3: I do not agree that damage to ichthyo- 
plankton "cannot be estimated". It can certainly be 
estimated; accurately determining it quantitatively 
may be another question! 


A major element in Dr. Wiseman's commentary until now is 
that very little is known of ichthyoplankton distribu- 
tions. Likewise, the spreading, thickness, patchiness 
and degree of emulsification cannot be predicted with 
certainty. 


- Re. line 4: It's not the depth of spawning that nec- 
essarily determines risk to eggs and larvae but rather 
distribution of them in the water column. 


Agreed. 


- ke. line 6: Yes - there probably would only be "very 
low" concentrations of dissolved hydrocarbons at great 
depths and at the bottom. However, concentrations of 
oil in sediments could be considerable and effect 
sublethal responses. 


The speed, concentration, and extent of incorporation of 
hydrocarbons into bottom sediments can only be guessed 
at. This comment is speculative. 


- Re: lines 10-ll: The proportion of eggs/larvae that 
might be affected indeed cannot be predicted at this 
time given current information. The necessary infor- 
mation has never been collected; this is why we need 
it now. 


See response 258. 
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p.6-63, para. 3 


- There is much more recent literature on hydrocarbon 
detoxification in fish by Payne and Payne et al. 


para. 5-7 


- There is more recent and pertinent (N.W. Atlantic 
species) work on sublethal effects in fish by Kiceniuk 
and Kiceniuk et al. 


p.6-64, para. 2 
- Hydrocarbons may also act as mutagens. 
Comment accepted. 
6.8 OIL SPILL SCENARIO FOR THE LABRADOR SEA 

ps 6-73)" para.2 


- Based on Petro-Canada's knowledge of formation charac- 
teristics encountered to date, the oil flow rates 
would indeed be less than that used in the LeDrew and 
Gustajtis scenario. However, should the operator 
encounter a Hibernia-class field on the Labrador 
Shelf, then a spill of 25,000 bbl./day is quite plaus- 
ible. 


Petro-Canada disagrees. Remember, this scenario is 
based upon exploratory drilling. Our drilling engineers 
insist that fluid mechanics place a finite limit jon the 
amount of fluid that can flow through a borehole of a 
given diameter at a given time. Ergo, the figure Dr. 
Wiseman quotes may well apply to a production well, but 
not an exploratory well. 


paras.g 3-5 


- LeDrew and Gustajtis may very well have underestimated 
weathering rates of the oil in their scenario, how- 
ever, the Seaconsult trajectory analyses do not in- 
clude weathering estimates during ice periods either. 
In effect, the estimates of weathering by LeDrew and 
Gustajtis may not be all that inaccurate considering 
the dampening effect of ice. Similarly, the Seacon- 
sult analyses do not consider the movement of spilled 
oil under the ice pack but rather in open water where 
wind dominates current. The optimistic analyses may 
not apply during ice cover where the effect of wind is 
eliminated. 


All these points were developed in Section 6.8 of the 
IFA. Careful reading of this Section would indicate 
that the estimates of LeDrew and Gustajtis are pessi- 
mistic. 
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Pelagic Invertebrates p-6-75, para. 4 


- Squid (short-finned) do not breed anywhere near 
Labrador. Only a slight fraction of total N.W. 
Atlantic stock would be exposed to an oil spill in the 
area. Therefore, the effect would be slight not 
moderate. 


We stand corrected. 


- No mention is made here of the larvae of invertebrates 
which are found at or near the surface. 


Agreed. The OLABS work of Buchanan and Browne (1981) 
was not completed when the IEA was being written. 


Benthic Organisms p.6-76, para. 2 


- While I agree that toxic concentrations in the water 
column at depths of 200 or more meters are unlikely, 
there could be concentrations in the sediments that 
could prove sublethal. 


Speculative. See responses 255 and 278. 
Fishes ps6-76, paras:7 
~eReveline ane addi*taduhttinafter "on" 


- Reference should be made here to possible sublethal 
effects upon fish that are in intimate contact with 
sediments (i.e. flounders). 


Speculative. See responses 255 and 278. 
DvG=7 7, para, J 


- This suggestion is naive and misleading. It assumes 
unlimited habitat for these displaced tish and unlimi- 
ted food supply. What if there are already fish there 
when these displaced fish get to this unspoiled area? 


Even a large oil slick would occupy a small proportion 
of the Labrador Sea, and it is difficult to imagine that 
vast areas would be unavailable to demersal fishes. Is 
Dre Wiseman invoking territoriality or some other 
behavioural phenomenon that would prevent "displaced 
fish" from entering the home ranges of resident 

fishes? 


Marine Mammals p.6-79, para. 2 
- Wouldn't sheltered bays accumulate oil and wouldn't 


weathering be reduced here? It would make harbour 
seals more vulnerable, not less vulnerable. 
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Perhaps. It is still hard to imagine more than a slight 
impact, because of the harbour seal's widespread 
distribution and migratory behaviour. 


para. 3 


- Walrus are particular about their choice of haul-out 
areas; what if they were oiled? 


The point the IEA makes is still valid: the walrus' 
centre of distribution lies to the north and west of 
Labrador. 


8.0 PAST, PRESENT,...-OFF LABRADOR 


8.2 Results of the OLABS Program DeSrc, paras ss 


Re. ABS work on biological and chemical oceanography: 
in addition to being limited during the July to 


September period, it did not fully cover off the high- 
ly productive shelf-break areas. Extension of 


seasonal coverage and continuation of study transects 


out over the shelf-break is an important research 
need. 


This point was raised in the review seminar. There are 
logistical and time limitations to the area that can be 
sampled in one field season. 


para. 4 


- The benthos and macroalgae work of Barrie et al. was 
indeed elucidating relative to intertidal and immedi- 
ate sub-tidal communities. Similar efforts are needed 
on deep water communities. 


See response 255. 


para, 7 and. pata. 2 
De 8-3 


- While the food and feeding study by De Graaf et al. 
was important it was little more than scratching the 
surface. I strongly disagree that as a consequence of 
this study, literature reviews, and fishermen inter- 
views that there is "a relatively good qualitative 
understanding of the trophic relationships of the 
Labrador Sea fishes". I believe we have a long way to 
go yet betore we can make that statement when we can't 
even make it for the Grand Banks. 
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Opinion noted. If this is so, how much feeding informa- 
tion is "enough"? Assuming that DFO, the Russians, and 
other scientists ever do reach some ideal state of know- 
ledge, how would this information affect industrial 
operating procedures, oil spill countermeasures or even 
fisheries management? 


8.4 EVALUATION....OFF LABRADOR p.8-7, para. l 


- The initiative taken in 1981 regional study of the 
physical environment is applauded. Now, if we can 
only generate support for a similar effort in biology 
to go hand-in-hand with physical studies. 


Sections 8.6.6 and 8.7 of the IEA recognize the value of 
integrated studies. 


p.8-8, para. 4 


- The “need-to-know" regarding surface water circulation 
over the Labrador banks as it relates to slick trajec- 
tory forecasting is equally applicable to eggs/larvae 
"trajectory" forecasting. 


p.-8-9, para. l 


- Background spatial variation in hydrocarbons and heavy 
metals is indeed missing and should be addressed. 
Similarly, background documentation of oleoclastic 
bacteria is necessary. 


Section 8.6.6 of the IEA supports this. 
DecorlU, Oara, 2 


- Not only are present data inadequate for contingency 
planning and countermeasures refinement but more 
important, they are inadequate for quantitative impact 
prediction. 


"Ouantitative impact prediction” is only a means to an 
end, not an end of itself. Unless impact prediction 
leads directly to pragmatic ends (i.e. what to do or not 
do), it is essentially a pointless academic exercise. 
Given the limited repertory of mitigative and spill 
response techniques, the need for quantitation is 
questionable. See response 250. 


S,5,1 SULrooucelon para. 2 


- The comment immediately above is pertinent here. One 
of the priorities for future studies should be the 
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"need to predict impacts upon the ecosystem quantita- 
tively". This is prerequisite to any prevention or 
mitigation as the first priority implies. 


296. See response 295. 


para. 4 


297. - I cannot support Petro-Canada's hope that the fishing 
industry and the regulatory agencies "will support the 
greater proportion" of environmental assessment- 
related studies in the future if this is what is 
implied. Environmental assessment and impact study is 
clearly the responsibility of the proponent. Study of 
processes leading to an understanding of impact is a 
regulatory agency responsibility as it clearly relates 
to its management responsibility as well. Similarly, 
the regulatory agency has a major role to play in mon- 
itoring and development of monitoring techniques and 
approaches. 


297. See response 246. A major conclusion of the IEA, 
supported by the review seminar, is that offshore 
petroleum operations are likely to cause localized, 
reversible and environmentally tolerable changes to the 
marine environment during the course of day-to-day 
operations. The major concern is that an offshore oil 
blowout could occur, but there seems to be concurrence 
that the risk of a blowout is low. 


It may be inexpedient for DFO to raise concerns about 
the impacts that the fishing and shipping industries 
daily cause to the marine biota. The fact remains that 
the petroleum industry operates under more rigorous 
environmental standards than do other elements of the 
industrial sector, bears more than its share of the 
burden of environmental research, and yet is viewed as 
something of a “bogey-man" by environmental regulatory 
agencies. The IEA makes a legitimate argument that 
other elements of the industrial sector should be 
required to share the responsibility for collecting 
environmental information and for minimizing environmen- 
tal damage, and that government should fulfill its man- 
date to collect and publish baseline environmental 


information. 
Objective II p.8-12, para. 4 
298. - I strongly suggest the inclusion of environmental 


assessment as a priority for rationalizing research. 


298. See response 295 and 250. 
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8.6.1 Physical Oceanography p.8-16, para. 3 and 4 


- I'm not sure I can see the value of opportunistic, ad 
hoc observations made from fishing vessels. We've 
more or less abandoned any thought of such observa- 


tions from supply vessels. Perhaps there is some 
value. 


Perhaps this could be made a regulatory requirement of 

the fishing industry, which operates in the area during 
winter, and which would be the most direct beneficiary 

of this information. 


8.6.2 Chemical Studies pe B=L6.. Dares, 5 


- Delete "surface waters" and replace with "water column 
and sediments". 


Agreed. 
8.7 CONCLUDING REMARKS p.8+23, pare. 1 


- While the Grand Banks environment may be better under- 
stood than that ot offshore Labrador, we must keep in 
mind that the Grand Banks are really poorly under- 
stood. I do not at all agree with the suggestion that 
the OLABS research has "contributed significantly to 
the understanding of environmental processes in the 
Northwest Atlantic". Baseline survey-type knowledge - 
yes! Process knowledge - no! 


Opinion noted. 
para. 2 
- Regarding criteria for research support by the 
Labrador Group: surely research oriented toward spec- 
ific, critical environmental assessment/prediction is 


supportable. 


See responses 295 and 250. 
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Sen OSS ATLANTIC 
Review of 
Petro-Canada's Offshore Labrador Initial 
Environmental Assessment (1EA)1 
INTRODUCTION 


Part I lists the detailed comments of individual 
reviewers on those specific sections of the IEA for which 
there is expertise in OSS Atlantic. Part II contains a brief 
overview of the IEA by R.F. Addison of the Marine Ecology 
Laboratory (MEL), OSS Atlantic, which summarizes the general 
impressions of the document. 


H.B. Nicholls 

OSS Atlantic 

Bedford Institute of Oceanography 
(902) 426-3246 

20 April 1982 


Le 


1 anon. 1982. Offshore Labrador Initial Environmental 
Assessment. Petro-Canada. 568p. 
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PART I 


Detailed Comments 


ice and ticebergs + (Seetions P57 3.732719. 909 ( and Sr 


(Reviewer: S.D. Smith) 


303. 


The descriptions of physical properties of pack ice 
appear to be a competent summary of information 
available in atlases and from government and industry 
sources. 


Two areas of weakness require further work. The 
strength, thickness and types of ice are discussed 
separately, but not in combination. Section 5.4.2 gives 
hardly any useful information of how ice limits the 
working season by area and type of vessel or activity. 
This could perhaps be addressed in a greatly expanded 
Section 3.3.2. The effects of winds and currents and 
the resulting presstir2 within the ice should also be 
considered. Small ice floes at the ice margin may be 
tossed by breaking waves and may pose a special hazard 
to exposed valves, plumbing, portholes, etc. 


A second area of weakness is the lack of information on 
variability of ice conditions from year to year or over 
periods of several years. Sea ice is very sensitive to 
fluctuations in climate and the possibility of several 
heavy ice years in a row contributes to the technical 
and economic risks inherent in operations off Labrador. 
Presumably there is a risk of about 1 in 10 of encoun- 
tering a cold decade like that of the 1890's, while most 
of our data are from the relatively benign climate of 
the past 30 years. Fig. 3-5 (page 3-12) should show ice 
limits for lightest and heaviest ice years as well as 
"normal" ice limits, and should be mentioned in Section 
S 7422. 


The sections on icebergs have similar deficiencies. The 
data on distribution of iceberg sizes and numbers should 
be combined to map the probability of collision with a 
fixed object of, say, 300 m size. The separate stat- 
istics given do not readily yield this information, 
which is pertinent in considering the positioning of 
fixed structures or of bottom-mounted equipment. Again, 
no mention of year-to-year variation in iceberg numbers 
and sizes is given. Drilling experience over the past 
two years should be judged in the context of longer-term 
records. A few years (1929, 1945, 1972, 1974) have had 
3 to 5 times the mean annual number of icebergs 
according to IIP. 
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Criticisms noted. Please note that worsening sea 
States, not sea ice, may be the limiting factor for 
late-season exploratory drilling. 


It is generally believed that considerable research 
remains to be done on the reliability of radar detection 
of icebergs and on prediction of their drift tracks. 
Special attention should be given to this research, 
since icebergs are a unique feature of the Labrador 
environment while other environmental conditions such as 
waves and low temperatures are probably no worse than 
those in some other offshore petroleum fields. 


This comment supports major research recommendations of 
the IEA, and of the review seminar. 


Section 5.3.9 (page 5-64) on iceberg scouring contains 
very little quantitative information. An indication of 
potential hazards is needed if this initial document is 
to be of value in deciding on locations for site- 
specific studies. DI'MR/AGC staff will probably comment 
on this section. 


It is agreed that the data on scouring could be 
strengthened. Such data would be especially useful 
during production, when permanent bottom-founded instal- 
lations or pipelines could be required. 


Physical Oceanography -- Section 5.6 (Specifically 5.6.2, 
Water Masses and 5.6.3, Currents) 


(Reviewers J.R.N. Lazier) 


306. 


306. 


This is a short description of the water masses and 
currents over the Labrador Shelf and Slope. The work is 
based for the most part on previously published work, 
however, some of the current meter data collected by 
Petro-Canada is summarized. The main features of the 
water mass distributions follow Dunbar (1951) and 
Templeman (1971) and the current structure follows 
closely Smith et al. (1937) and Matthews (unpublished). 
The direct current-measurements from the drill ships, 
and from Bedford Institute of Oceanography and Petro- 
Canada work, are used to describe the differences 
between the swift steady flow on the Slope and the 
slower fluctuating flow over the Banks. The work is an 
honest general review of the ocean conditions, adequate 
for an initial environmental assessment. 


The company is presently processing observations from a 
large survey of the area in 1980. I expect these data 

will provide better understanding of the details of the 
processes that will affect oil production. 


Comments noted. 
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Physical Oceanography -- Section 5.6 (Specifically ats 45 
Waves) 


(Reviewer: H.J.A. Neu) 


307. The writer of this chapter is well acquainted with waves 
but the data he uses are not the best and latest. He 
seems to be aware of this but does not attempt to eval- 
uate the quality of the different sources. He uses BIO 
results, but primarily for confirming the results of 
others. 


McCulloch's data (AES) are used for demonstrating the 
seasonal variability of wave height and wave period 
(figures 544 and 545 for wave heights and figures 546 
and 547 for periods). Though we in BIO would have dealt 
primarily with periods of large waves, we agree in 
principle with the analysis of the periods. We dis- 
agree, however, with the wave height results as pre- 
sented, since they do not relate to a point in the ocean 
but are based on the stipulation that the height of the 
highest wave in a 5 degree grid area prevails over that 
area: in reality there usually exists a great vari- 
ation. Such an approach results in wave heights which 
are too high for design and operational purposes. 


Extreme wave heights predicted for offshore Labrador by 
two sources are given in Table 5.18. We copied the 
table and added the BIO results, now based on 11 years 
data, underneath (refer to Annex to Part I). As can be 
seen, the BIO summer data are appreciably lower than 
given by Petro-Canada while the winter data have similar 
values. This can be important for planning summer 
operations. 


Not listed in our table are the largest H*$!9 for a 
normal year, a 10-year time span and the predicted 
values for 50 years and 100 years. They are for the 
areas as follows: 


Ai 10 Su 100 years 
E6 8.6 Pat 14.8 16.41 m 
F5 8.9 t Pa eas 7 20 io ee m 


These values are somewhat higher than the December 
values of Petro-Canada. 
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It should be noted that E6 and F5 are more or less 
affected by Labrador pack ice from December to July, 
thus winter, annual and long-term statistics are 
influenced by ice cover. For any final analysis, the 
adjacent areas E7 and F6, which are free of ice, should 
therefore be compared with E6 and F5 particularly for 
long-term predictions. A still better solution, which 
we apply in BIO, is a spatial analysis of the wave 
height distribution which includes the entire Labrador 
Sea and the Grand Banks area. 


307. Comments noted. Petro-Canada appreciates this new 
information. 


Chemical Oceanography -- Section 5.7 


(Reviewer: EVP. Jones) 


308. The document does not have much chemical information in 
it, reflecting the general lack of such information 
along the Labrador coast. What discussion there is 
appears honest and accurate with little attempt to mis- 
interpret or over-interpret data. Some unpublished 
nutrient and oxygen data from BIO cruises 77-029 and 
78-002 are not included in the IEA. These are available 
for inclusion in later documents if desired. 


I would be a little careful about drawing conclusions 
regarding nutrient renewal processes from nitrate-to- 
phosphate ratios (page 5-140). Since nitrate-to- 
phosphate ratios are not more than 10 in Baffin Bay and 
are around 13 to 14 in some of the deeper parts of the 
Labrador Sea, the fact that on the Labrador Shelf they 
are below 15 is perhaps not conclusive. So far as I 
know, renewal processes on the Labrador Shelf are not 
yet well un erstood. 


I found no obvious omissions in the bibliography. 
Overall, I think the document is well done. 


308. Comments noted. The unpublished information would be a 
welcome addition to Petro-Canada's archives. 


Chemical Oceanography, Pollution -- Sections 5.7, 6.3 and 
6.5 
(Reviewer: E.M. Levy) 


309. Although this is an "initial" environmental assessment, 
it is by far the best prepared and most conscientious of 
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any I have reviewed so far. My only criticism of the 
sections that I have read in detail is that much of the 
information is based on data pertaining to temperate 
conditions and might therefore be questioned on the 
grounds of relevance to the Labrador Sea. Nevertheless, 
there has been a concerted effort to assemble existing 
information regarding the effects of the industry on the 
environment and conversely. While it does not complete- 
ly address all conceivable questions, this document is a 
major step in the right direction. 


Section 5.7, Chemical Oceanography, underlines the poor 
state of the existing data base and understanding of the 
chemical oceanography of this region. (BIO has unpub- 
lished data concerning salinity, dissolved oxygen, alka- 
linity, nutrients, dissolved/dispersed petroleum resi- 
dues for a portion of the Labrador Sea but not for the 
Labrador Shelf). Background levels of dissolved/ 
dispersed petroleum residues in this area would be of 
great benefit to both industry and government. 


309. Comments noted. Thank you. 


310. Section 6.3, Contribution of 011 Blowouts to Oceanic 
Pollution, is based on pre-IXTOC information and should 
be updated. This section contains a lot of speculation 
concerning blow-out probabilities and seems to be of 
rather little use as equally valid but quite different 
conclusions can be reached by using a different set of 
assumptions. Similarly, the section on the behaviour of 
oil and ice (Section 6.5) contains considerable con- 
jecture. 


310. Agreed. When the IEA was being written, there was dis- 
cussion within Petro-Canada about the value of risk 
analyses. Because each oil play has a unique combina- 
tion of meteorological, oceanographic, and geotechnical 
risks, predictions based on historical analyses may have 
limited predictive value. 


Fortunately, there has not yet been a blowout of oil 
under ice in Canada. The information that exists 
relates primarily to experimental releases of oil under 
fast ice; hence the behaviour of oil under shifting pack 
ice is relatively poorly understood. 


Primary and Secondary Producers -- Sections 5.8, 5.9 and 
eb 


(Reviewer: G. Harrison) 


311. Sections 5.8, Microbiota, 5.9, Primary Producers, and 
5.10, Zooplankton are brief but make a generally ade- 
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quate assessment of the existing knowledge about primary 
and secondary producers in the Labrador Sea. However, 
some statements (implications) made are not supported in 
the literature. For example, the implication that 
phytoplankton are fast growing in the Labrador Sea 
(5.9.2.1, page 5-150) is not backed by measurements 
(e.g. Irwin'ét “aly; 1979a, b/loc-cit.)¥ In, addition, 
the suggestion that chlorophyll distribution is 
regulated primarily by light (page 5-155, para. 4) may 
also be premature. Sea water density ( 7) is more 
likely accounting for the vertical distribution of 
phytoplankton (see Harrison et al. 1982, Can. J. Fish. 
Aq. "sed, Yooo4? Co ae 


Comments noted. The hypothesis that stratification, not 
light intensity, regulates chlorophyll distribution 
appears to be a new concept in biological oceano- 
graphy. 


There are words (sentences?) missing at the bottom of 
page 5-155 and top of page 5-156. Finally, no mention 
is made of Apollonio's work on ice flora in the Eastern 
Arctic (e.g. Apolionioy 19657 Arcticy'18)% 


Omission noted. 


Benthos -- Section 5.1l 
(Reviewers: D.L. Peer) 


c hn 


cy 


I have read this and most ot it seems ok, but there is a 
confusion of terms in the second paragraph. The three 
broad categories listed here are not analogous. The 
first category, “infauna“ refers, as they correctly 
state, to animals buried in soft mud or sand. It is 
however part of a two-way classification that includes 
"infauna" (animals living buried into the sediment) and 
epifauna (animals living on or near the sediment sur- 
face). The second category is "sessile" which quite 
simply means that they don't move; they could be infauna 
or epifauna. The third category given here is “epi- 
benthic". This term is used to describe animals living 
on, or attached to, the bottom; in other words the epi- 
fauna. This is used to distinguish between the above 
forms and the “hyperbenthic" forms which are the active 
swimmers that remain in close association with the 
bottom. ; 


This criticism may sound trivial but they do use the 
terms epifauna and infauna in the text and they seem to 
be used correctly. For this reason they should be 
defined correctly in the beginning. 


Semantical errors noted. 
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Also on page 5-165 the third line should read "zooplank- 
ton production to benthic production". 


Correction noted. 


Ichthyoplankton, Marine and Anadromous Fish, the Labrador 
Commercial Fishery —-- Section 5.12,°5.13 and 5.14 


(Reviewer: S.R. Kerr) 


a1". 


B15, 


316. 


316. 
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ald 


The above sections give an adequate (but not exhaustive) 
review of published information. 


My main comment echoes the point raised by Brodie (see 
below). It is remarkable the degree to which the text 
is supported by reference to the "gray literature" of 
other consultants' reports, rather than by reference in 
text to the original publications. I raise this because 
I can see considerable risk of distortion and confusion 
if this trend continues. 


Agreed. The usefulness and accuracy of the “grey” 
literature was an area of contention in the review 
seminar. The grey literature is sometimes the only 
source of information for certain topics, because 
neither government scientists nor consultants have felt 
their information is definitive or novel enough to 
publish in refereed journals. Unfortunately, the grey 
literature does tend to quote itself incestuously and 
errors can magnify. Also, rigorous peer review is often 
lacking. In summary, the grey literature must sometimes 
be used for want of published information, but judi- 
ciously. 


Secondly, although the picture given seems adequate, 
there is a lot of information not reviewed, some of it 
in the primary literature, but a great deal of it is in 
NAFO publications, etc. Whether inclusion of any of 
this material would significantly alter the picture I do 
not know, although I doubt it, but this is my reason for 
use of the term "adequate". 


Comments noted. Are CAFSAC and NAFO publications a part 
of the primary ("white") or the "grey" literature? 


As always it appears to be the larval fishes that would 

be at greatest risk from an oiling event, but whether we 
could ever establish a significant connection is another 
question. 


Agreed. 
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Marine Mammals -- Section 5.16 
(Reviewer: P.F. Brodie) 


318. Grey seals -- there is no evidence for breeding along 
the New Brunswick shore. They do not return to the 
breeding sites in any numbers until sexually mature, 
(page 5-259). 


Harp seals nurse their pups for two rather than three 
weeks, (page 5-260). 


318. Corrections noted. 


319. Beluga immigrate to shallow river estuaries during the 
late July to early August calving period but not to 
fjords, as stated, (page 5-264). In general, the infor- 
mation on the other species of whales is not up-to-date. 
As more and more environmental studies are compiled by 
consulting firms they tend to turn inward, referring 
mainly to each others' studies for reasons of speed and 
economy. It would sem that it is time to look outward 
at the original and more recent data. The scientific 
reports of the International Whaling Commission are 
published yearly with the most up-to- date research and 
stock assessments. These, combined with CAFSAC and NAFO 
documents would be more refreshing and add body to these 
rather similar environmental studies. 


319. See responses 315 and 316. 


320. The following statement in that part of the Executive 
Summary dealing with marine mammals (page 1-12) is also 
questioned: 


"The controversy surrounding the Newfoundland sea hunt 
has hindered the publication of data on the numbers and 
population dynamics of seals". 


All research findings on harp and hooded seals (up to 
the 1981 research season) are readily available as NAFO 
research documents and, in fact, are more readily avail- 
able because of the controversy. 


320. We stand corrected. 


Environmental Impacts and Mitigating Measures -- Section 6 


(Reviewer: R.F. Addison) 


321. The point made at the opening of this section, that con- 
tamination derived from hydrocarbon drilling, etc., 
activities, can be considered to be "chronic" or 
"Catastrophic", is reasonable. The analysis of the 
"Chronic" effects is well done, and the conclusions are 
fairly expressed. 
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Thank you. 


I find the analysis of "catastrophic" effects less 
persuasive. Thus, blowouts are considered to be a minor 
source of contamination, in comparison with "chronic" 
sources like tanker pumping, etc. But surely the point 
could be argued that a blowout, because of its 
"catastrophic" nature, will have quite different (quali- 
tative speaking) impacts on ecosystems, such as more 
intense exposures for shorter periods? I suggest that 
this view could be considered in any future documents. 


Agreed. In fact, this distinction is made in a forth- 
coming IEE for West Coast exploratory drilling. 


I am not sure how valuable are the lists of LC-50 values 
of oil towards various organisms. I do not question the 
validity of the data, but rather the tendency to look at 
ecosystem components in isolation. We know that they 
don't function in this way; components interact with 
other components, and it is these interactions which are 
important in maintaining the structure and functioning 
ot the system. Yet these interactions are not dealt 
with in any detail in this section. In short, there 
seems to be little synthesis of the data collected in 
this section. 


Agreed in principle. However, it would require a quan- 
tum leap to synthesize the disparate environmental 
information in the Labrador IEA into a comprehensive 
view of oceanographic processes. Such a synthesis would 
be full of speculation and untestable hypothesis. Yet 
another leap of the imagination is required to interpret 
the effects of an hypothetical oil spill upon an open 
ecosystem whose functioning is poorly understood, if at 
all. It is debatable whether an environmental assess- 
ment document is the proper forum for such synthesis, 
speculation and opinion. The review seminar's response 
to the relatively timid speculations in the oil spill 
scenario reinforces this conclusion. 
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ANNEX TO PART I 


Predicted extreme significant wave heights (m) 


Marex 1977 from waverider data 
Group Five 1978 hindcast: 

a) Meee 198 N 685 TWH 

Lo 54920'N, SornosAw) 

BIO Area E6 

BIO Area F5 


Sept Oct Nov Dec Source* 
a2 9.1 9 I2 _—s. 1 
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BIO Wave Climate Based on 11 Years Data (1970-1980) 


Table 5.18 
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PART II 


Summary of Overall Impressions by R.F. Addison 


324. Section 5 seems to be largely a review of existing 
literature and reports. Most reviewers felt that this 
was an adequate description of the biology (and Physics, 
Chemistry) of the Labrador Shelf, but some pointed out 
technical slips or misinterpretations of data (see 
individual reviews). Some reviewers also noted the 
increasing trend for reports such as this to refer to 
the "grey" (usually consultant report) literature. 
Although the data from these sources may be reliable, 
such reports simply do not have the same degree of crit- 
ical refereeing and therefore assessment of the validity 
of data as do papers in the "open" literature. 


324. See response 315. 


325. Much of the information was not presented in a form use- 
ful to the assessment of the impact of drilling opera- 
tions on marine ecosystems. I think that this reflects 
the absence of much synthesis or interpretation of the 
data presented. The impact of oil on ecosystem com- 
ponents, for example, is assessed by treating each com- 
ponent in isolation -- yet we know that ecosystems just 
don't function as a collection of isolated components. 
Instead they interact, and it is the interactions -- and 
possible changes in the interactions -- which are 
important. However, I recognize that this document is 
an Initial Environmental Assessment, and I would expect 
that any subsequent documents will address this question 
of ainteractione th suspectrthatyethis wiLb inet oinvolve 
more data collection, but more interpretation of 
existing data. I admit that it is more difficult to 
assess the impacts on integrated interacting systems 
than on their isolated components, but the attempt has 
to be made. 


In short, I see this document as a preliminary assembly 
of data on which to base an EIS. In its present form, 
the document is valuable, because it collates fairly 
comprehensively a large amount of scattered information. 
It is excellently written and presented -- I found 
Sections 3 and 4 to be a clear and fascinating account 
of the engineering aspects of the operations. But it 
needs more interpretation, particularly in Sections 5 
and 6, to form the basis of a useful EIS. 


325. See response 323. 
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G. McKinnon 
Fish Habitat Management Branch 
DFO (Ottawa) 
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Petrocan should be commended for bringing this material 
together and presenting it to government at this time. 
Since the document does not fit neatly into the EARP 
review process (i.e. it is neither an IEE or EIS) it 
requires some subjective judgement as to what should be 
included. I'm not sure whether the document is meant to 
provide a summary and synthesis of data collected under 
the OLABS program or whether it's more than that - a 
sort of preliminary EIS. If it is the latter obviously 
a full-blown EIS would require more site-specific infor- 
mation relative to production facilities. 


There are some deficiencies in the offshore Labrador IEA 
which I think are notable. 


Comments noted. Although it is not a decision document, 
the Labrador IEA has a similar structure and function to 
an IEE under the EARP process. 


1. No mention is made of the use of dispersants, their 
toxicity and overall impact on the environment. 
Similarly, a review of mechanical cleanup techniques 
and ability of these to reduce impact should be 
included. 


A brief discussion on the effects of dispersants and 
dispersant/oil mixtures on organisms might have been 
useful. The BIOS program will probably contain informa- 
tion applicable to Labrador; however results of this 
program are not yet fully analyzed. 


2. The effects of sedimentation of oil on sensitive 
habitats is not considered to a sufficient degree. 
Most impacts on organisms are considered only in the 
direct sense and not in the sense of habitat loss, 
etc. 


Presumably, this relates to the incorporation of oil 
into subtidal sediments, a process that appears to be 
poorly understood. 


3. The threat posed to operations off Labrador by ice- 
bergs is not dealt with adequately. A number of 
questions remain: 


329. A more complete listing of the effects of icebergs on 


offshore operations is in the proceedings of the review 
seminar. 
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329.8%. a) Are there problems with iceberg towing technol- 
ogy in high sea states? 


329a. Under existing procedures, sensitive operations would 
be suspended during high sea states. 


329b, b) Are there problems with iceberg tracking under 
certain weather conditions? How predictable 
are the movements of icebergs? 


329b. Iceberg trajectory modelling is a technology that still 
could be improved. 


Ce c) Are there critical times when a rig is unable 
to move off-site without threatening the 
integrity of the well? 


The Baffin Bay IEA produced by PetroCan indicated 
that "as many as 40,000 icebergs are produced every 
year from Greenland glaciers". This would seem to 
present an enormous problem in the Labrador Sea 
given the weather conditions which exist there. 


329c. Yes. But sensitive operations would not be commenced if 
iceberg threat were imminent, or if weather forecasts 
predicted worsening conditions. 


330. 4. The effect of oil under ice is of obvious concern. 
While the deficiency is noted in the IEA, its 
importance should not be underestimated. 


330. Agreed. 

3316-3 Much more ocean current and wind data should be 
collected so that slick trajectory models can be 
relied upon to be reasonably accurate. 


Some specific comments follow: 


331. Agreed. 


Section 1.3, page J<3 


"The major geotechnical problem encountered off Labrador 
has been the presence of boulder lenses in seafloor 
sediments" 


332. PetroCan should: indicate whether boulder lenses present 
an environmental hazard as well, in terms of well 
control. 


332. Our geotechnists believe that boulder beds create down- 
time, but not well control problems. 
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Section 1.62, page 1-13 


"Petro-Canada is aware of the harm that aircraft flights 
could cause to seabird colonies, and will instruct its 
carriers to avoid them", 


333. This is all well and yood in fine weather. What about 
in times of bad weather when safety may dictate other- 
wise. 


333. Human life and safety are obviously the overriding con- 
cerns. 


Section 1.63, page 1-13 


"Although they are dramatic, oil blowouts during off- 
shore exploration and production are relatively minor 
pollutors of world oceans" 


334. The company makes much of this and its probably true in 
the context of the world's oceans as a whole but it 
doesn't diminish the significance of a possible oil 
blowout in the Labrador Sea. 


334. Agreed. Obviously, the IEA‘s intention was not to mini- 


mize this concern: otherwise, it would not have devoted 
66 pages to discussing the issue of oil Dlowout. 


Section 1.65, page 1-14 
335. The fate ot sub-surface oil emulsions is not discussed. 


335. See Sections 6.5, 6.6.1, and 6.7 for a discussion of 
this issue. 


Section 1.66, page I-15 
"Oil tends to accumulate in low-energy environments". 


336. These probably constitute the most important coastal 
habitats along the Labrador coast. 


336. Agreed. 


Section 3.3.2., page 3-ll 


"Future drilling units, especially dynamically- 
positioned semi+submersibles, will be able to stay on 
wells beyond mid-October, due to the units improved 
stability characteristics". 
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337. Does the ability of these units to move off-site quickly 
equal or exceed that of drillships? Also if round 
drillships are contemplated for use in the Labrador Sea 
as in the Beaufort Sea, these should be mentioned. 


337. Because the dynamic positioning systems of semi- 
submersibles and drillships are based on similar 
principles, the disconnection procedures and times are 
comparable. “Round drillships"” are not contemplated for 
exploratory drilling off Labrador. 


Section 5.6, page 5-107 


"Direct measurements of the currents have shown 
occasional periods of northward flow and often have 
shown rather vague directional tendencies" 


338. This is an important point in relation to iceberg track 
predictability and oil spill trajectory modelling. 


338. Agreed. 


Section’ 5.937 8@pagets-—155 


"It appears that ichthyoplankton of various species are 
distributed in the upper few metres of the water column, 
where they may be vulnerable to surface oil for at least 
part of the year™, 


339. A discussion of the vulnerability of ichthyoplankters to 
sub-surface oil should be included. 


339. This was done in Section 6. 


Section 6.5.5, page 6-27 


"More information is needed to predict the behaviour of 
oil following a blowout in the Labrador Sea". 


340. This information should be collected prior to drilling, 
not just in advance of production. Much more detailed 
knowledge of ocean currents is required for accurate 
modelling. 


340. Agreed. This is a continuing industry priority. 


Section 6.57, page 6-30 


341. 1 don't thinks that a Jot ol -eaith can he placed: in theses 
slick trajectory models given the lack of ocean current 
data on which they are based. 
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341. Opinion noted. Information on currents (and hence 


modelling capabilities) has improved considerably during 


the past two years. 


Section 6.57, page 6-31 


342. 


342. 


"Wind and currents are the only factors that affect 
slick trajectories". 


If as stated on page 6-30 that "wave action would cause 

natural dispersion of oil by emulsifying it with water" 

then this too is a factor in slick trajectory and should 
be included in the model. 


This comment misses the point. Winds and currents 
determine the trajectory of a slick; sea state, among 
many other factors, affect the weathering of this 
slick. 


Section 6.7.5, page 6-61 


343. 


343. 


The effect of oil in the sediments does not seem to have 
been taken into account as having a possible negative 
impact on fish or fish eggs. 


See responses 255, 276 and 278. 
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OFFSHORE LABRADOR 
INITIAL ENVIRONMENTAL EVALUATION 


Review Comments By 
Environment Canada 
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Introduction 


The EIA is reasonably complete and comprehensive to 
the date of preparation. The information presented will form 
a good basis for the preparation of an Environmental Impact 
Statement at some future date. The reviewers have attempted 
to identify the areas where additional information is neces- 
Sary to complete the data base. We realize that some of 
these topics may have been addressed in the OLABS Program. 


344. The following recommendations for additional work have 
been identified: 


344. Perceived research needs have been noted. A list such 
| as this is a welcome indication of the work that DOE 
would like to see done. Some of these studies are 
applicable to the industry objectives as described in 
Section 8 of the IEA, others are less so. The sharing 
of costs, expertise, and manpower between government and 
industry is open to negotiation, the Environmental 
Studies Revolving Fund would be the probable 
mechanism. 


345. 1. Additional information is required to improve 
weather forecasting abilities and hindcast wave data 
and more extensive rig data are needed. 


345. Agreed. 


346. 2. Additional information needs to be gathered and 
interpreted for the effect of the environment on the 
operations in the Labrador Sea. 


346. Agreed. 


347. 3. There appears to be a need to examine the phyto- 
plankton biomass of the Labrador Sea since there is 
considerable difference between the Davis Strait, 
Frobisher Bay and the limited data available for the 
Labrador Sea. 


347. Perhaps. The application of these results to spill 
response or mitigative techniques is difficult to 
assess. 


348. 4. Given the percentage contribution of the epontic 
community to the total annual food budget of 
Frobisher Bay; epontic community work should be con- 
ducted in some of the larger embayments and fjords 
on the Labrador coast most likely to be oiled during 
a major spill. 
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Perhaps. See previous comment. Because fast ice acts 
as a barrier to surface slicks, studies of epontic algae 
under pack ice may be more useful. 


5. Since the copepod Calanus finmarchicus constitutes a 
major portion of the zooplankton of the Labrador 
coast, some oil toxicity work should be conducted 
with this species. 


Perhaps. See response 347. 


6. During the proposed heavy metal studies additional 
work should be conducted on concentrations in 
benthic invertebrates and possibly histopathological 
work similar to that conducted by Canmar in the 
Beaufort Sea. 


Doubtful. Results of the histopathological work done in 
the Beaufort Sea were inconclusive, because sample sizes 
were much too small, and data were difficult to inter- 
pret. 


7. Sea ice and icebergs are discussed at some length 
whereas the importance of landfast ice in dealing 
with a possible oil spill is not. Consideration 
should be given to commissioning a study to assess 
the nature and distribution of shorefast ice and its 
implications for the movement, fate and cleanup of 
angel Spal). 


Not a priority. Fast ice is a barrier to the onshore 
movement of oil slicks, and the behaviour of oil under 
fast ice is well known from work in the Beaufort Sea. 
By contrast, little is known of the behaviour of oil 
under shifting pack ice. 


Specific Comments 


Some specific comments are given in the following: 


Section 14.3,°page’i>2 


Even though they have superior rough weather 
characteristics, use of semi-submersibles off Labrador 
would be hampered by ice and iceberg conditions! 


Page 1-3. While drilling procedures are standard off 
Labrador, there'is a requirement to secure permission on 
a daily basis beyond mid October. A similar stipulation 
is not placed on drilling elsewhere on the east coast. 


The statement that "a 216 mm. hole diameter is the one 
used to drill to total depth" needs clarification (see 
also page 3-5). 
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353. 


354. 


LIS 


This section tends to downplay potential problems. I 
would also question if there is such a thing as 
"standard relief well drilling procedures". 


Section 1.5.3 


Page 1-5. According to Basham and Adams (EMR) in 
"Earthquake Hazards to Offshore Development on the 
Eastern Canadian Continental Shelves", there have been 4 
earthquakes of magnitude 5 or greater since 1956. 

Basham also indicates that more than 5 x 1019 m 

of sediment slumped from a 200 km. length of continental 
Slope during the 1929 earthquake south of Newfoundland. 
It does demonstrate a potential hazard for offshore 
structures. 


Boulder beds are mentioned elsewhere but not here in the 
section on seafloor sediments. 


"Relatively small amounts of coastal sediments are 
present". In the text, it is made clear that there are 
locally important sediments, especially in Southern 
Labrador. 


I would have thought that ice dynamics are more 
important in reworking sediments than suggested here. 
Considerable ice scouring is mentioned in the next 
paragraph. 


Nowhere are "decadent tropical storms" defined. 


Yes, but D-P semisubmersibles would have advantages over 
moored semisubmersibles. 


Section 1.5.43 Climatology 


",.eduring July winds are from the south". Better to 
state: "...during July southerly winds predominated". 


Icing occurred most frequently during February at "OSV 
BRAVO". Is this representative of the entire Labrador 
Shelf? 


Bravo is not representative of the shelf, but it does 
have a long period of record and reliable data. 


Section) 15.5% Sea Ice’ and Icebergs 


Para 3 states that the maximum measured speed of ice 
flows is 1.0 metres per second while on page 5-71 one 
case of a speed of 1.2 metres per second is cited. 
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The comment is correct. This section should be adjusted 
to reflect the maximum of 1.2 m/s. Page 5-72 should 
also be corrected in line nine. 


Para 4 - Deformation can cause an ice thickness much 
greater than 1 - 3 metres. First year ice growth can 
produce a thickness of 1 - 3 metres and multiyear ice 
can attain 6 - 9 metres thickness. These ranges are 
Slightly high for normal growth and err on the low side 
as estimates of thickness values which can be attained 
for deformed ice. The statement does not agree with 
statements made in section 5.4.5. 


355. With respect to multi-year ice, the figures quoted in 


356. 


356. 


chee 


Choy ee 


358. 


358. 


the I.E.A. are mean thicknesses. As I read the two 
sections there does not appear to be a contradiction. 
Clarification could be made in 1.5.5 by adding "mean" as 
an adjective for ice thickness in the first sentence. 


Section. 1.5.6: Physical Oceanography 


"Waves as high as 15 metres could occur every 50 years". 
Perhaps better to say: 


"Statistics place a 50 year return period on 15 metre 
wave heights". 


In point of fact waves of this height might occur twice 
a week, however probabilities do not favour such an 
event. 


For those executives unfamiliar with “return period", 
this could read "waves higher than 15 meters are unlike- 
ly to occur more often than once every 50 years*”. 


Sectionse1s5192 »«RPageal-s 


Seaweeds still require Suitable areas for "“hold-fasts" 
hence sheltered areas (with sediments) are not neces- 
sarily good for such plants. 


Comment noted. 


SectionsjlssellrerPageel=9 


I question the differentiation between "infauna and epi- 
fauna" as given here. Epifauna, I believe, includes 
such organisms as starfish. 


See comment 313 in the Bedford Institute of Oceanography 
review for a precise terminology. 
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Section 1.5.15: Seabirds and Waterfowl 


The number of seabird species which breed in Labrador 
depends on your definition of "seabird", there are 16: 
Flumar, Leach's Storm-Petrel, Parasitic Jaeger, ati 
Glaucous, Great Black-backed, Herring and Ring-billed 
Gulls, Kittiwake, Common and Arctic Tern, Razorbill, 
Common and Thick-billed Murre, Black Guillemot, Atlantic 
Puffin, Common Eider and Northern Phalarope. 


I was disappointed to see the seabirds of Labrador 
treated so briefly in the Executive Summary, almost as a 
casual appendix to the sections on benthos and so forth. 
I realize that the body of the Assesment goes into a 
great deal more detail, but there are still many gaps 
there. Besides, executives tend to confine themselves 
just to reading Executive Summaries, and this particular 
one is bound to leave them with some incomplete impres- 
sions. First, it's important to realize that you can't 
use simple quantitative yardsticks in assessing the 
risks of oil pollution to marine biota. There are 
qualitative considerations to be taken into account as 
well. I'm not talking about aesthetics, or even about 
the fact that birdwatchers have greater economic and 
demotic clout than copepod watchers. The point is that 
we must think in terms of population dynamics - how many 
animals there are, and how quickly they can recover from 
the "unnatural" mortality which follows an oil spill. 
Seabird populations are very small compared with those 
of almost everything else in the marine environment, 
apart from whales and seals. 1 murre does not equal 1 
capelin, let alone 1 copepod. The principles of 
trophic- level biomass suggest that 1 kg of murre = 10 
kg of capelin = 100 kg of copepods at the very least, 
and you'd have to multiply the capelin x 10 and the 
copepods x 100 to show the orders of magnitude of the 
numbers of individuals involved. So the chances are 
that eliminating 1,000 murres out of a Labrador popula- 
tion of c. 65,000 is going to have far more profound 
effects on the murres than eliminating many times that 
number would have on the capelin and copepods. Moreover 
capelin and copepod population dynamics involve a very 
high rate of mortality combined with very high fertil- 
ity. ‘This’buffers the effeet of “unnatural” mortality - 
the “lost" animals can be quickly replaced, and indeed 
many of them would have been "lost" to natural mortality 
anyway, before they were old enough to breed. On the 
other hand the more specialized seabirds such as murres 
have both a low natural mortality and a low fertility - 
murres lay only one egg a year - and they have a long 
period of pre-breeding adolescence before they even 
start to lay, and this makes their populations slow to 
recover from “unnatural" catastrophies - not just oil 
pollution, but excessive hunting, human disturbance and 
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drowning in fishing gear as well. And indeed their 
numbers have declined catastrophically over the last 
hundred years on both sides of the Atlantic. It's easy 
to be misled by the often large numbers which still 
remain at many colonies into believing that the health 
of seabird populations is a great deal better than it 
actually is. So I should like to see this greater 
inherent vulnerability of seabirds discussed more fully 
in the body of the Assessment, and highlighted in the 
Executive Summary. I'd like, too, to see the size of 
the seabird population in Labrador both described more 


precisely and put into some kind of perspective - again, 
both in Summary and in the main Assessment. "Very large 
numbers of Atlantic puffins and common murres..." (p. 


1-11) is very vague, and is perhaps less likely to 
impress the reader than to leave him feeling "what the 
hell? - so there's plenty more where those came from". 
So Gannet Islands are the largest Razorbill and the 
second largest Puffin colony in the western hemisphere, 
and the third largest Common Murre colony in the western 
Rtlaneic: athesRazeorbidlrpopt lation! ope Labrador is c. 
19,300 pairs (Nettleship 1980, supplemented by Brown et 
al. 1975 - and not the other way round, incidentally, as 
these publications are cited all through this Assess- 
ment). That's 76% of the populatiornmof North America, 
including Greenland, and c.* 9% of the total world popu- 
jationtoereonivecs. 2207000 pairs (Lloyd, 19:76: British 
Birds 69: 298-304). A mere 9,370 Thick-billed Murres 
breed in Labrador. On the other hand, the annual pro- 
duction from the 665,000 pairs in Hudson Strait (over 
50% of the Canadian population) comes migrating down the 
Labrador coast in September, augmented later in the year 
by about the same number of birds from the Canadian High 
Arctic and west Greenland. The Hudson Strait birds are 
at first swimming, each unfledged chick accompanied by a 
flightless parent. Both Summary and the body of the 
Assessment should draw attention to the worst-case 
scenario in which an oil spill off northern Labrador at 
this time could wipe out a whole year-class from these 
colonies, along with half of the more successful 
parents. 


The executive summary has been re-written. It appears 
that the point of this rambling comment is that the 
executive summary ought to have emphasized that seabirds 
are more inherently vulnerable to spilled oil than most 
other marine organisms. Some seabird populations might 
recover slowly from oil spills because of late age at 
first breeding, small clutch sizes (often only one egg), 
and failure to renest after the loss of a clutch. 
Further, the executive summary did not place the 
importance of Labrador seabird colonies in a continental 
or global perspective. 
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Is it really true to say that the controversy over the 
Newfoundland seal hunt has hindered the publication of 
data on the numbers and population dynamics of seals? I 
would have thought the converse was true. 


We stand corrected. 


S@CEZON: beacuse Pace: t=13 


Why tanker spills? The section deals with exploratory 
driidainge impacts. 


The intention was to set the magnitude of oil blowouts 
in its proper perspective. 


Section 1.6.2 


Even though the company may have taken steps to ensure 
that drilliny fluids are relatively tree from heavy 
metals, such fluids stil] contain substantial levels 
(barite from the Buchan's source is heavily contaminated 
with heavy metals). 


No mention has been made of the disposal techniques for 
lube oils and deck spills. 


Some (not all) sources of barite do contain high 
concentrations of heavy metals. 


Section 1.62 


The report tends to downplay the impact of oil blowouts. 
These are not "relatively minor contributors to the 
pollution load". Most blowouts in the past have occured 
well offshore; on pp. 1-14, however, it is suggested 
that under certain conditions oil could go ashore in 
less than a day. This is an entirely difterent "kettle 
On, iste. 


The IEA did not intend to minimize the impact of oil 
blowouts. Remember that this comment applies to an 
executive summary. The IFA devoted 66 pages of text to 
the issue. 


section 1.6.5: Fate of Oil and Gas Following Blowouts: 
Page 1-14 


‘they report only two instances where normal operations 
were interrupted. I am aware of a number of other 
potentially serious incidents off Labrador. While in 
Newtoundland, I learned of yet another problem which 
occurred off Labrador during the 1980 season. be 
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appears a malfunction of the computer positioning system 
caused the "Neddrill II" to attempt to move off the 
drillsite at full power while the drillstring was still 
in place. Fortunately, a manual override was thrown 
before serious damage was caused. This type of incident 
hardly leaves one with a feeling of overconfidence! 


Except for conveying skepticism, what point is the 
reviewer trying to make? 


Is this based on oil found off N.E. Newfoundland or 
Labrador? How comparable are they in terms of their 
characteristics and fate? 


This general statement would apply to most crude 
oils. 


Last para: All possibilities for oil slick movement are 
listed. The paragraph however leaves the reader 
wondering what the author is attempting to say. 


Perhaps the reviewer didn't comprehend this 
paragraph. 


Sect sone. 0.02" Pagers Ls5 


The Labrador play is a relatively young one. Just 
because H9S has not been found to date does not mean 
it can’t be found there an, the, future. 


In an infinite world, all things are possible. 


Surface oil slicks may also impact fish eggs and larvae 
in surface waters. 


Page 1-17: I think this is somewhat of an under- 
statement (remember the polar bear oiling study!) 


Comments noted. 
Section 2.0: Declaration and Need 


Page 2-l. It is interesting to note that NEP is being 
quoted as support yet normally the companies have spent 
considerable effort denigrating the program. 


Page 2-2. They have neglected to mention why Eastcan 
had to re-enter:the Lief well begun by Tenneco. This is 
another instance where discussion of problems is down- 
played or entirely neglected. 


Page 2-9. Table 2.2 implies that part of the BIOS pro- 
gram falls under OLABS. 
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Page 2-9 & 2-10. Petro-Canada provided, via their 
resource people, useful updates on ongoing OLABS 
studies. 


Comments noted. 
Section 3.3.1: Wind, Wave and Weather Hazards 


There seems to be some confusion here regarding the 
difference between a weather report and a weather fore- 
cast. 


Also, last para: one wonders if undue optimism is not 
indicated, especially in view of recent events off these 
coasts. 


Comments noted. Is the reviewer referring to the 
Sinking of Ocean Ranger? 


section .3.2,4; Support Operations, page 3-8 


Presumably ceiling and visibility of 122 m and 1.6 km 
represent “four hundred and one". Since CATA is not yet 
changing procedures, it would be better to give the con- 
ventional figures with SI equivalents in brackets if 
necessary. 


Comment noted. 


Seacr 1 Sess iaue f ice and. Loebercs 


Does pack ice really cover the area for most of the 
year? 


Mid-November to late June in some localities. A snarky 
comment but one which you have to agree with. Change 
"most" to “much” and everything is fine. 


Section: 3.4.3: Relief Well, page 3=16 


In discussion of relief well drilling, the time lapse 
from spudding to completion should be considered and the 
probability of effecting relief well completion. This 
is a very important facet in the short season on the 
Labrador coast. It is very likely that relief well 
spuddiny could be delayed until the tollowinyg summer if 
a blowout occurred in October. 


The general statement of time required to drill a relief 
well is accurate; a relief well sometimes takes more 
time to drill than the original well, sometimes less. 
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Section @ivls Major Environmental Factors 


Para 2 —- What will be the extent of the turbidity plume 
ana how will this affect fishing effort? 


Page 4-1. More information should be provided on the 
scope of the LABORS program off Labrador. 


Para 5 - Shut in procedures would "minimize" the loss of 
product from the well head. This section should include 
an estimate of loss during shut in. 


Page 4-10. The subterranean system would require 26 
years of tunnelling. This sounds like a "good make work 
project" but is not really a viable option. 


The reviewer missed the point of this section, which was 
to present general design concepts. Random details such 
as these are naturally unavailable at this time, because 
the concepts are at a preliminary stage. 


Section 4.2: Timing of Floating Production System 


Realistically the bottom founded system is not practical 
in the sea depths and ice conditions encountered in the 
Labrador sea. This option should be placed in perspec- 
tive. A similar comment is relative to Section 6.2. 


It is inappropriate for the IEA to evaluate any of these 
options; that is the whole purpose of the LABORS pro- 
ject. 


Section 5.1.4.4 


Are boulders founda on the seafloor or predominantly 
buried? 


They occur in lenses of glacial tills beneath the sea 
floor. 


section Ss y2% 1 

Page 5-24 to 5-29 on Coastlines is particularly well 
written and illustrated. 

Thank you. 


Section 5.2.4: ‘The ‘Coastal Environment, Page 5-26 


This initially attractive diagram does not really stand 
uD’ to" cidee examination. Where, for example, are the 34 
km/h winds measured - at sea, in constraining topo- 

graphy, north or south, etc? Are those coastal, shore- 
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line or deep sea waves? What are the air temperatures 
over the water? 


377. It seems the reviewer missed the point of this diagram, 
which was to give a generalized overview of the annual 
cycle of coastal processes. 


Section 5.2.4.1: Distribution of Coastal Environments 


378. The reference to Bauer and Martin is for conditions in 
the Bering Sea. Is this description applicable to the 
Labrador Coast? 


378. There is no reference to Bauer and Martin in Section 
a? Bree Seen lg 


Section 6.2 


379. Page 5-60 to 5-66 is one of the poorer sections of the 
report. Table 5.5 is not very informative. I would 
tend to disagree that soil properties, landslides, sedi- 
ment transport and earthquakes would not affect dril- 
ling. 


Page 5-63. No conclusions have been drawn relative to 
the significance of landslides on the Labrador Shelf. 
Discussion of the possibility of liquifaction of soils 
has been delayed until site-specific studies are under- 
taken. Can no interim "best guesses" be made? 


Sediment transport and boulder beds obviously require 
further study. 


Page 5-64. The section on iceberg scouring is entirely 
inadequate. In view of the significance of this pro- 
blem, I would have thought more effort would have been 
expended here! 


Page 5-65. Figure 5.19 and the results of Basham's work 
suggest that at least farther offshore Labrador falls 
outside Zone l. 


379. Comments noted. 


380. Page 5-145. Where is the data on background heavy metal 
levels in water and sediments? 


380. There appear to .be no data on heavy metals, unless they 
are in unpublished EPS files. 


381. The section on background hydrocarbon levels is not the 
entire literature on the subject. Other surveys have 
been carried out by BIO. 
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Page 5-151. It is interesting that phytoplankton pro- 
duction can be measured to such accuracy (i.e. - 500 mg 
C/m/day). 


The BIO reviewers, Levy and Jones, did not mention this 
information in their critiques. Is the DOE reviewer 
certain that this information exists? 


Page 5-157. The paucity of data suggests that a study 
of epontic communities off Labrador is warranted. 


See response 348. 


Sectionsss413 Regime 


First year ice also develops in the Labrador Sea and not 
only in the Arctic as stated. Also ice which forms in 
Foxe Basin, Hudson Bay and in most of Hudson Strait does 
not drift out to the Labrador Sea. 


ALL ice from these regions does not decay in situ, SOME 
ice is removed from those regions and enters the 
Labrador Sea. We never mentioned Foxe Basin, Hudson 
Bay, and Hudson Strait - they did; we referred only to 
the Arctic. 


The treatment of ice floe size (Bauer and Martin, 1980) 
does not specify area, time of season or amount of ice 
involved. Some mention of the data base used should be 
included. The description of the marginal ice zone 
appears to be over-simplified. The width of the seaward 
edge zone is not characteristically 5 to 10 km as sug- 
gested; it is extremely variable up to 100 km in width 
and often in the form of strips and patches of ice of 
high concentration. The description given conflicts 
with section 5.4.7.5. The reference to energy of the 
transition zone is not clear. 


The timing of the season for each of these types is site 
dependent. Some sites may see all zones, some only one 
or two, some none and some many transitions through the 
zones. The model is simple; it is a very simple model 
of a complex situation. The length scales are debat- 
able; show me alternative evidence to support their com- 
ments as I have seen none published. It does NOT con- 
flict with 5.4.7.5. It actually provides a mechanism to 
explain the differences in the observations eg. 
C-CORE/NORDCO - edge zone; AES - interior zone. 


Section 5.4.2: Extent and Duration 


The statement that a composite ice map depicts condi- 
tions for an entire ice season is absurd. It would be 
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more sensible to construct a chart of maximum ice condi- 
tions during the season. 


Fig. 5.20, taken from AES Ice Atlas does not contain the 
proper labelling. At the end of December ice conditions 
in southern Labrador are typically the following: 


Total ice cover - 14% (86% open water) 

Constituents: New Ice 8.4% coverage 
Grey Ice 1.4% q 
Grey White 2.5% m 
First Year 1.7% " 


The descriptions presented in the document lack 
continuity and appear to be collected from a variety of 
sources rather than resulting from an in-depth study of 
sea ice information. Such a study is available. 


Composite maps are used by AES Ice Branch; obviously 
they do not consider them "absurd". Composite ice maps 
have utility in depicting a "median" or “average" ice 
year. These can be useful in defining operational 
scenarios. Maximum conditions are of little use for 
planning under normal conditions. They present only the 
worst case scenario. The figure is an exact reproduc-— 
tion from Markham's atlas. No title is given in Markham 
for his figures and the one chosen was felt to be 
appropriate. The author of the comment does not know 
how to interpret the figure; the ice compositions are in 
relative numbers. By reading the graph for the end of 
December one obtains an ice cover of 15% of which 60% is 
new ice (.60x15%) = 9% 

9% is grey ice (.09x15%) = 1.4% 

18% is grey white ice (.12x15%) 1.8% 

12% ‘isufirst yearmuce 1 /2xl5s)) =11 288. 

As can be seen, there is no contradiction. Please 
identify the "in depth study of sea ice information" 
which is available. Most studies deal only with 
selected aspects of the entire subject. Much of the 
knowledge presented was drawn from proprietary reports 
and this could not be found in any public domain 

study. 


Section 5.45: Ice Thickness 


This section is yenerally acceptable but contains a 
reference to Table 5.7. this table contains thickness 
data taken from :several FENCO reports. These reports 
should be examined tor consistency in their definitions 
of white ice, first year ice and grey ice. 


The data presented in Table 5.7 are quantitative results 
and thus independent of any qualitative label. Where 
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possible in the text, W.M.O. terminology was employed 
with the following categories: 


new 0-10 cm 
grey 10-15 cm 
grey white 15-30 cm 
first year >30 cm 


Section 5.4.6: Deformation 


The landfast ice zone is generally smooth with a few 
ridges produced by thermal expansion except in the 
vicinity of the outer edge where considerable inter- 
action with pack ice occurs. The report does not 
examine shore ice features in any depth. 


Comments respecting consistency of definitions of ice 
types made earlier for Table 5.7 apply also to Table 
ee 


Land fast ice is not examined in depth because the 
exploratory drilling does not take place in region of 
land fast ice. The mobile ice zone was considered to be 
the most appropriate ice environment to examine in 
detail. 


Sechion! 6.44 8%an Origin of) Icebergs 


Only one reference for information on iceberg source 
regions is cited. Some available literature mentions as 
many as 40,000 bergs calved in Baffin Bay. 


The source quoted in the I.E.A. was considered to be the 
best available. The 40,000 figure was in a review paper 
by Murray which was based on the work of Kollemeyer; the 
10,000 figure is a revision of earlier work. Certainly, 
the sampling program is of concern and we are aware of 
its nature, but it is the best available. 


Section 5.4.9: Leeberg Flux 


International. Ice Patrol data reflect the fact that 
little data extends beyond 100 miles of the coast. Thus 
to some degree these data are biased towards greater 
numbers of bergs being shown near the coast. 


The routing is also an iterative procedure and all 
surveys must make tradeoffs between coverage, ability 
and resources. 


Sect.iom Ss4e4 le Iceberg Dimensions 


Para 4 - change 25 - 30 tonnes to 25 - 30 million 
tonnes. 
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Agreed, the figures quoted are in millions of tonnes. 


Section. 5.532% Data Base for Climatology 


OSV Bravo did not operate at the indicated location 
(56.5N, 51.0W) until January 1, 1946, not 1945 as stated 
on page 5-89 or 1942 as stated on page 5-128. Prior to 
this its station location was at 55.5N, 44.0W starting 
May, 4, 1945. 


Page 5-91. Perhaps the phrase "...were not taken 
randomly in space or time" should be changed to "...were 
not taken uniformly in space or time". 


Comments noted. 


Seceions s45.2% Atmospheric Pressure and Winds 
POS e say oe, Osa, Sool and. 5.32 


The note on page 5-92 confuses "isobars" with 
"isopascals". It is regrettable that wind speeds are 
not given in knots since this is still the marine usage. 
The mean speeds for L4 and Danard's 3 do not seem to 
have been included. The figure 9.7 at Bravo in April 
should probably be 19.7. The note on wind speeds on the 
April chart is incomplete and on this same page the map 
position of Bravo is joined to the rose for L4. 


PaqG°S.2y. Calms for Cartwright. wind rose should be 7% 
rather than 2%. The Hopedale wind rose has been 
labelled Battle Harbour and vice versa. Labels for OSV 
Bravo and SSMO area L4 have been interchanyed. 


Fig. 5.30. The mean wind frequency for a southerly 
direction should be 26 for Battle Harbour rather than 
the value given. 


Fig. 5.31. The mean frequencies for NNE and SSW winds 
have been omitted for Hopedale. Also the OSV Bravo wind 
rose has been mislabelled SSMO area L4. The percent 
trequencies for this wind rose have been wrongly 
labelled. 


The statement that the figures are derived from Meserve 
is only partially correct’ since isotachs have been added 
near the coast: This addition, furthermore, is only 
partially correct since it is based on overload wind 
speeds which are not directly comparable to the SSMO 
based wind speeds. The magnitude of the decrease in 
mean wind speeds westward trom Bravo is not as great as 
suggested. Based upon actual Bravo data the 100 year 
wind -at® this’ site ds'\ 49 m/s. 
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Page 5-98. The reference to “Newfoundland Island" (para 
2) may be an error. The wind speeds quoted (from 
Vandall) should be in knots not m/s. A reference to the 
1968 wind normals publication is regrettable since that 
publication does not appear to be in the bibliography 
while the more recent one with 1955-1972 data is. 


Hurricanes are never "decadent". The writer obviously 
is confused by the meaning of "extra tropical". As in 
other studies which we have reviewed, it would appear 
useful to mention that winter storms in this area are 
likely to be more dangerous than the remnants of 
disturbances of tropical origin. 


Section 5.5.63 Visibility and CerLing 


Table 5.11 - Ledrew and Gustajtis are not the only 
source of the information displayed here. 


Page 5-102. Blowing snow is not the only cause of 
reduced winter visibilities. 


Fig. 5.33. 4°C sea surface isotherm omitted around 
Greenland on July map. 


Fig. 5.34. The usefulness ot this tiygure would be much 
enhanced by including ranges. 


Tabler S 42s Data tor October and November should be 
added. 


Section: 5.6, 4.18) Sources ofr information, Page 5-130 


The statement that hindcasting has a serious dis- 
advantage due to the tact that pressure distributions 
are available only from extrapolation from land based 
stations is only partially correct. Ship data are 
available and upper air data can be used to deduce 
surtace features. Undoubtedly some small scale features 
have been missed over the years. 


Tt if ditficult toe understand how a /~-year cycle can be 
detected from 11 years of data. 


The problem associated with ship's period data is 
illustrated by Table 5.16 where the most common period 
is “indeterminate". Compare this to Bravo data, where 
trained observers label only 5% of the data as indeter- 
minate period and where the most probable period is 6 - 
9 seconds. The difference between the visual and wave 
rider period values is more likely aque to observer error 
than observing method. In addition, it has been 
speculated that periods in excess of 14 seconds may 
sometimes be coded incorrectly due to the nature of the 
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coding format. This would result in periods of 15 and 
16 seconds being coded as 5 and 6. 


Neu's design values are not directly comparable to the 
Baird and Marex data since Neu's values are for maximum 
wave as opposed to signiticant wave. Dividing Neu's 
values by 1.8 - 2.0 gives values similar to the other 
two. 


Corrections noted. 
Section 5.6.4.2: General Way Condition 
Table Silo contains 4 errors in the first row. 


Page 5-132. Twice on this page 40 feet is equated with 
5 Metres. The desired figure is probably 12 metres. 


40 feet is correct. 

Section 5.6.4.3: Extreme Wave Conditions 

Given the limited data base, the 1:50 and 1:100 expecta- 
tions will have rather wide ranges at, say, the 95% con- 
fidence level. This should be indicated - the upper 
limits may approach agreement with Neu's estimates. 
Agreed. There was no quantitative comparison, but Neu's 


results also had extremely wide confidence limits. None 
are really trustworthy. 


Pibliography —) Physical Environment,” pps 5-272) stow5—-3394 


5-282 A more recent version of W.T.R. Allen's publica- 
tion is available. 


5-273 The AES Ice Atlas has been published. 
5-274 ‘the Hydrological Atlas was published in 1978. 
The Canadian Normals for Wind should be with 


other AES references on 5-272. 


5-283 The Markham reference is incomplete. See also 
5-273. hat about Sowden and Mudry? 


5-285 The comments about SSMO's being unpublished are 
puzzling. 


5-288 Stallabrass is incorrectly spelt. 


Comments on bibliography noted. 


| Ste RE Ae who lise ot “ra tat 


add: “J sislenchs Jor io gon Ole devine halls 

ine. 2h 8° hog tuv whet ieba-e9AB hes 
S198 catpiwic ‘eumw one abieaiseco? beeodans 
‘san JA ed! cei Tatbeie sau lee pour ‘hea = Pad 


’ 


ohedon wnotde 
oe 
SiO: ae ine kB Pe se 


¢ ontorn a4084 . eA sain ve ; 
1 

+ 
fa ky 0) Pees |: ree Dj Cr <Ue wes i Wij per REEAE weg 
ae ta eee er 


-teesI0°0 al so08 0 


eer ; ‘ 9.454 eu FLW iD 


ls ee 


eG i NAT in AY Gea her fie ods f¢ 
7 ae SB shit tr ved det Bite 

sca) 2 yet wT i Vrs ea: bs » hire lt , ob ai 
oe ; a Se ( as ica eee die i 1st 
2 

evel tua. . a TGS OVS 01. ly aie ae ee 
Oil Gleonts 58 ang one BD di, = 7 

q's taersee? vil saz mee: 


a ' Ds I ] - rit { 


Sot Ff Vee Rossase 


Pe gh ae ~ © 960 Pe aD A sist 


0 DVS @P, meds 


- Ah one 


Lh (irtherb ata ane 
Rit’ “Ds Stadia 4 wey geal) 
; ’ 0.) 17°«2 35 <A Ii in 
wh ) t (avi é 5 ua cn hinge ods 
2 Heron Doth: ian, eee 

| yam tai del i dian Up? wliigete, SIMO met T 
i Tweuy 

(2783 96S f, cel jon ial linge 


+fo soy Lert Pope 17. | 
: > 


396. 


396. 


S90. 


Jess 


398. 


3206 


399. 


190 


Section 5.9.2.2: Seasonal Patterns of Distribution 


and Abundance 


Page 5-152 para 2: The Davis Strait population may not 
be directly comparable to the Labrador Sea although I 
can see where they may be similar. Additional work 
should be conducted to develop information for the 
Labrador Sea. 


Page 5-153 para 3: The above comment is more important 
when Buchana's and Foy's work is considered. 


Additional work is not an industry priority at this 
time. See response 347. 


Section 5.9.2.3: Productivity and Standing 
Stock Biomass 


There appears to be a need to produce more information 
on the biomass of phytoplankton of the Labrador Sea. 
There are considerable differences, based on the limited 
data available, between the Labrador Sea and the Davis 
Strait and Frobisher Bay areas. 


See response 396. 


Sect tar oso. 3% Epontic Community 


Given the percentage contribution of the epontic con- 
munity to the total annual food production of Frobisher 
Bay, 2-20%, I believe that epontic community work should 
be conducted in the larger embayments and Fjords on the 
coast most likely to be oiled during a blowout. 


See response 348. 


Section S102: »iPrincipal “Species 


Since the copepod Calanus finmarchicus is such a major 
portion of the zooplankton on the Labrador coast, this 
species should be used to determine the toxicity of oil 
and drilling mud and cuttings. A severe impact on C. 
finmarchicus could seriously affect the commercial fish- 
ery. 


See response 349. Because of the broad geographic dis- 
tribution, relative abundance and reproductive rates of 
calanoids, it is unlikely that even a large oil spill 
would have a severe impact on Calanus. It could be a 
useful study organism for monitoring purposes, how- 
ever. 
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Section 5.11.4: Biomass and Community Structure 


Page 5-167 - The detailed descriptions of the station 
presented here are really not necessary to the text. 


Perhaps. However, these descriptions relate the distri- 
bution of benthic communities to physical parameters 
such as substrate, exposure and depth. 


Sect pones dias: Economically Important Invertebrates 


The juvenile development of P. borealis in shallow water 
makes this species very suceptible to impact from oil 
spills. The possible juvenile development areas should 
be identified, it possible, for protection in the event 
of sal spills 


Suggestion noted. 
Section 5.15.3: Sensitive Areas and Time Periods 


Table 5.27 gives no tigures for the number of Kittiwakes 
which breed on the Buttons and the Knights; actually, 
c.7/50,and, c.660* pairs; respectively. I found Figs. 5.57 
and 5.58 confusing, a. because the definitions of 
"Winter" and the other seasons aren't given, b. because 
the shadiny chosen is darkest for the lowest densities 
and c. because lumping species of so many different 
kinds (especially in Fig. 5.58) is so broad that it 
tells one very little, even if you believe that the 
number of biras seen per 10 minutes from a moving ship 
is the same as the number per km¢* from a low- flying 
airecrefieng and 1. for, one-don't. -Conbraryatot Pigere bebo, 
there isn't a major concentration of kKiders on the 
Buttons. 


Section S.1 5.45 2t Procellariiformes 


Page 6424056 para..-it4 -Browneteal, 197 5,don't state, that 
Fulmars "first appear oft the northeast Labrador coast 
about April". We weren't up there before April, that's 
ails Far from it, Brown 1979 (based on MacLaren-Marex 
surveys) shows that there are some birds up there in 
January. I imagine the main limitation to their 
distribution as pack-ices; Para. 34: othe, spread) of) the 
Fulmar into Atlantic Canada has almost certainly been a 
westward one, from the expanding population in the 
eastern Atlantic, rather than a southward one trom 
Greenland or the Canadian arctic. Para. 5: the 
European Arctic birds which I measured off Labrador were 
caught in early May; by no stretch is that "summer", in 
Labrador. My guess is that Spitsbergen Fulmars, like 
Spitsbergen Dovekies and Thick-billed Murres, cross the 
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Atlantic and winter off southwest Greenland and in the 
Labrador Sea. 


Page 5.241, paras. 2,3: both Greater and Sooty 
Shearwaters occur quite commonly all the way up the 
Labrador Banks and across to Greenland. 


In August, after the capelin season, presumably Greaters 
are commonest towards the outer edge of the Banks, and 
they stay there until it's time to go south in October. 
Sooties come through only in passage for the eastern 
Atlantic, and they are commonest very close inshore. 
Para. 3: there's also a major Leach's Storm- Petrel 
colony on Baccalieu Island, eastern Newfoundland. I 
don't know where the species winters - perhaps in 
tropical convergence and upwelling zones - but it isn't 
oft the Atlantic Provinces. 


Section 5195 44.3 Pelecaniformes 


Page’ 5.2425" paral’ 2: immature Gannets stray in summer 
ae Tar North ae Audsomr Strate. 


Seccion SSlos4 43°. Onseriformies 


Page: 5.243) para. 3:°° Lock’ didn*t- record Barrow's 
Goldeneyes on his surveys because they were impossible 
to separate from the air, not because they weren't 
there. 


Sea niones 25. 45s Charadriiformes 


Page: 6246 ,) paras S98 Brownlie di 119%S-on! haege re ‘was 
based on Godfrey, and we misquoted him. Yes, there are 
parasitic jaegers breeding in northern Labrador, as far 
as I know. 


Page 5.25149 para 20°) Lambert? (19 73) tet .. ni Browh et 
al.) is a better reference on both the spring and fall 
migrations of Sabine's Gulls otf Labrador. His guess is 
that they fly directly across from Europe, and that 
Labrador is. their first fandtiall tory cbo-course). their 
last) on thisiside tomithe Atlanticiso Pane Ss i ttivexper- 
centage of the New World kazorbill population which 
breeds’ in’ Labrador ‘is variously stated, here ‘and else- 
where in the Assessment, as 70% or 60%. My own calcula- 
tion, above, which involves some guesses for the size of 
the Greenland poj.ulation, is 76%. 


Page 5.25v,)'‘para. Ze -*there> ‘has. ito be:'ai Detter neference 
for the nesting habits of Razorbills than Northlands 
(1977a). Try Bedard (1969; ref. in Brown et al.). They 
Go din act nest vin \snalil colonies.) but ts always; best 
to yo back to an original reference - not least because 
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many consultants’ reports of that period were full of 
mistakes which other consultants, by incestuously 
quoting, recycled over and over again. 


Page 5.253, para. 1: I suspect that Tuck's interpreta- 
tion was an artifact of recovery bias. ‘the topography 
is such that the chance of a banded murre being 
recovered north of the Funks is far greater than from 
the south and there's virtually no chance at all of 
finding one on the Grand Banks. My guess is that they 
disperse in all three directions. The ones which reach 
Labrador don't seem to get much north of Belle Isle. 
Para. 2: | Gaston (1980: GUS Progress Note No. 110) is 
the best reference for the number of Thick-billed Murres 
which winter off eastern Newfoundland (and, by implica- 
tion, yet there via the Labrador Banks). Para. 3: says 
nothing about the wintering areas of the two murre spec- 
ies because the Grand Banks are influenced by the 
Labrador Current. Brown et al. 1975 is in fact silent 
on the topic. To judge from the species composition ot 
oil kills in winter farther south, I think that Common 
Murres winter well south, perhaps on the Scotian Shelf 
and Georges Bank, though the Tail of the Grand Bank 
canwisterbes nulied) out.es TrysBrown cLheGeyhwrek. cin Brown et 
al.) for the timing of the spring migrations of auks in 
the Labrador Sea. Para. 5: Dovekies are by no means 
always "fairly evenly distributed" in offshore waters in 
winter.  prown (190a: Trans. Linn. Soc. Nive 9s 15-22 - 
fig. 1) has on occasion found them highly concentrated 
on the western slope of the Grand Banks, and also (in 
prep.) on the slope southwest of Sable Island. Both are 
upwelling areas, presumably with high local prey concen- 
trations. It might be possible to locate likely areas 
of this kind from satellite photographs, and I have in 
fact done this for Labrador Sea Red Phalaropes in late 
summer (Rrown 1980b; Seabirds as Marine Animals, in 
Behavior of Marine Animals, vol. 4, Burger Olla and Winn 
eds., Plenus Press, NY). Bear in mind, though, that 
fronts of this kind can be upset by strong gales. I 
also found abundant Dovekies at ice-edges in kaftin Bay 
in August (Brown 1980b), and off east Greenland in March 
(ani prep.*). a The ‘sane might be’ true: of: ice=edges off 
Labrador, though I suspect that these may be formed of 
ice too young to support much of an epontic fauna. See 
also Bradstreet 1976, 1977, now published in Can. J. 
Zool, and LGL's spring surveys ca. 1978/9 in the North 
Water. 


Page 5.254 para. 3: ' brown (in prep) tound Black 
Guillemots at the ice-edge off Greenland as well, and 
see also Bradstreet for northern Battin Bay. Ayain, the 
birds might winter there off Labrador. para. 4: 
"butfins are laryely pelayic, coming to land only to 
breed", Well, that's true of every other Atlantic alcid 
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apart from Black Guillemots, to say nothing of Fulmars, 
Leach's Storm-Petrels, Kittiwakes... We just don't know 
where Puffins spend the winter on this side of the 
Atlantic; they simply vanish. If European banding 
patterns are any guide, our birds go south - but where? 
We in turn get Puffins from Iceland. 


402. Comments and corrections noted. We appreciate these new 
sources of published and unpublished information. The 
IEA would have been much improved by incorporating Dr. 
Brown's comments into the final draft. 


Seccion 5.26.2: Seals 


403. Page 5.256 para. 4: I'd have thought that Ringed Seal 
pups woulda be even more susceptible to predation by 
polar bears. I had an idea that Bearded Seals (5.256, 
para. 5) sometimes also went quite deep, and fed on the 
bottom like minature walruses? Bowheads (5.264, para. 
7) wintering off southwest Newfoundland seem very far 
south. How sure were Parsons et al. of their identi- 
fications? - Rights sound more likely. 


403. Comments noted. See also DFO comments on marine 
mammals. 


Sections6.2.l: Introduction 


404. Para. 2: It is true that routine drilling is unlikely 
to aftect the biological events depicted but an 
uncontrolled well releasing oil or condensate or 
hydrated gas over the winter months may affect any or 
all of these events. 


404. This comment might be partly true, but is irrelevant to 
the topic at hand: the effect of routine drilling 
operations. 


Section 6.2.2: -Disposal. of Drilling Fluids 


405. Page 6-4 and Table 6.1: When reference to Ligno- 
sulfonate is made is it actually Ferrochrom liyno- 
sulfonate. If so then the chromium content of the mud 
system should be noted. 


405. Ferrochrome lignosulphonate is one of several ligno- 
sulphonate compounds used as mud additives. 


406. Vable 6.2: The LC50 values tor NAOH and NaHCO3 do not 
agree with other LC50 data produced for Beaufort Sea 
ari Tiling. 
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The source of the LC50 values is Baroid of Canada Ltd. 
The reviewer may have used other authorities. The 
important point is the high acute toxicity of NaOH. 


Section 6.2.4 


Page 6-10. It is interestiny to note that Table 6.4 
Gives relatively low heavy metal levels tor Petro- 
Canada's barite source. (At the workshop, Petro-Can 
otticials noted that barite will be obtained from 
Buchans. This source is high in arsenic, cadmium, 
mercury, copper, iron, lead and zinc. ‘There seems to be 
an inconsistency here!) 


Table 6.4 presented a heavy metal assay of 1981 barite, 
which was from another source of supply. Petro-Canada 
policy is to use "clean" barite sources, when 
available. 


Page 6-13. The authors use a 1977 reference to suggest 
that spills from offshore production are among the 
lowest contributors to the estimated total of oil 
entering the sea. Unfortunately, these studies do not 
include the large discharges associated with the 
"EKOFPISK™ blowout in the North Sea or the “IXTOC" 
blowout in the Gulf of Mexico; the latter represents the 
all time largest single discharge of oil, some 140 
million gallons. 


More recent exploration/production and blowout 
statistics are available than those quoted. 


Since 1976, there have been at least 5 serious blowouts 
in the Gulf of Mexico and 2 more in the North Sea. 
Recent statistics suggest z blowouts (all types) per 
1,000 wells drilled on the US OCS. Blowouts of oil 
abone occur 5 times more frequently offshore than on 
land. 


The worst oftshore oil well blowouts in terms ot the 
amounvvot for’ reledasedsocetrred ofncl1969 pei , CLOTTED) 
and 1979 (Santa Barbara, 18,500-780,000 bbls., Gulf of 
Mexico, 53,000-130,000 bbls., Gulf of Mexico, 30,500 
bbis., North Sea, in excess ot 1 million bDbls., and Gulf 
of Mexico, in excess of 3 million bbls.). 


The Ekofisk blowout was from a production well, while 
the procedures used to drill Ixtoc were greatly at 
variance from standard exploratory drilling procedures. 
Nonetheless, it is true that these incidents were 
serious environmental emergencies. 


Probably the best source of information is the Gulf Oil 
Corporation (1981) Analysis of Accidents in Offshore 
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Operations where Hydrocarbons were Lost. That study 
analyzed 2,500 accidents between 1955 and 1980. Unfor- 


tunately, the study was unavailable at the time the IEA 
was being written. 


Section 6.2.5: Accidental Spills of Fuel, Lubricants 
and Chemicals 


There should be an evaluation of the effects of chronic 
pollution. 


During the Labrador exploration program many exploratory 
wells have been drilled, and tested, then suspended or 
abandoned. Thus no well site is "chronically polluted" 
in the sense that the reviewer has in mind. There is a 
possibility (very small) for recurrent spills to occur 
during fuel transfer operations at St. John's, Goose Bay 
and the transit bases. As noted in the IEA, these are 
addressed by the Contingency Plan. 


Section 6.4 


Page 6-19. The two incidents listed here are not the 
only ones that have taken place off Labrador (see 
earlier comment). 


Table 2.1 shows 26 wells drilled off Labrador, not the 
24 stated here. 


This reviewer has been very mysterious about the time 
and place of other incidents where well control 
supposedly has been threatened, and has hinted darkly 
that Petro-Canada is attempting to suppress this infor- 
mation. (See comments 368, 362, 363). The incidents 
described in Section 6.4 of the IEA are the only ones 
known to the editor of the IEA and to Petro-Canada off- 
shore drilling engineers. 


Section 6.6.1: “Water Quality 


Page 6-38, Para 3: Second sentence confirms my concerns 
for Pondulus on the Labrador coast and lends greater 
need for the work. 


Why should Pandalus borealis be considered more vulner- 
able than other estuarine species to the sinking of 
oiled sediments? 


Section 6.7.02 * Birds 


Page 6.65 and/or 6.68-9: A bird with oiled plumage and 
reduced buoyancy may well freeze or starve before it can 
drown. Don't forget that it's carrying around perhaps 
10% extra weight of water-soaked feathers, and that's 
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going to add to the energetic requirements of foraging 
just when it needs extra food to counteract the loss of 
insulation. Note that sublethal effects are more com- 
plicated than stated, and still not fully understood and 
indeed controversial. But there's some evidence that 
ingestion of oil will stunt the growth rates of chicks 
of seabirds (e.g. Black Guillemots), and this could lead 
to them fledging either late or underweight - both could 
be fatal especially in a short low arctic season like 
Labrador's. Oil ingestion has been shown to delay 
Ovulation in Japanese Quail and that could have the same 
ettect, though I'd like to see this repeated on a sea- 
bird. Note another implication of oil transferred from 
feathers to eggs in something like a murre. The bird 
Only lays one egg and while she will replace it if it's 
lost early in the season, she will continue to incubate 
an infertile egg - so 1 dead egg = 1 wasted breeding 
season. 


Comments accepted. The IEA could have quoted the work 

of Peakall and his co-workers more extensively when the 
lethal and sublethal effects of oil on birds was being 

discussed. 


Page. 6.65,.para,, 3:.,.Leach,s. Storm-Petrel,dis. not, ald 
that common off Labrador. The commonest dabbling duck 
in Labrador is the Black Duck and that does on occasion 
feed in tide marshes - which, as we know from ARROW, 
AMOCO. CADIZ and the rest,,.are. liable to oil, pollution. 


Comments noted. They do not invalidate the general con- 
clusions of this paragraph. 


Page 6.66, para. 2: See what I've already written about 
Greater and Sooty Shearwaters. Para 3: I've actually 
seen Wilson's Storm-Petrels, and Fukmars, attracted to a 
minor oil leak (bilgewater washinys) from a ship off 
Labrador, so this expands the concept of vulnerability 
somewhat. Para. 5: eiders are seldom seen out of sight 
of land, at least in Atlantic Canada. Their vulnerabil- 
ity is theretore to an offshore spill drifting in; this 
isn't made clear. The fact that they are rather social 
birds, and their Labrador population is small, makes 
them more vulnerable than, say, a Black Duck in a marine 
situation. 


Page 6.67, para. 1: .Scoters.need; not necessarily, be all 
that less vulnerable, just because they're non- breeding 
birds. Para. 5: "large flocks" is. misleading when 
applied to jaegers - 50-70 birds would be exceptionally 
big, for them. Para. 4: you should make it clear that 
the aspect of the Kittiwake's pelagic habits which make 
it more vulnerable than other gulls to oil is that it 
goes so far offshore that it rests on the water instead 
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of coming regularly back to land like the others. this 
naturally increases the chances of contact with oil and, 
because it is so far out, there's no way it can yet out 
of the water and try to preen it off. 


Comments noted. 


SEcCcCION “656 FP -oTyT Spill Scenario for the Labrador Sea 


Page 6-73. How can a tentative assessment of the eco- 
logical impact of a well blowout be made using intorma- 
tion gained during the OLABS and LABORS programs when 
the data from these studies were received too late to be 
incorporated in the IEA? 


Some of the reports had been received (whales, seals, 
seabirds, plankton, fishes, benthos) and some had not 
(e.g.- zooplankton) when the writing of the IEA began. 


Page 6-74 and>+6=-75. ‘The indirect impacts of oil on 
epontic communities as a result of ice degradation (see 
page 6-49) have been ignored here. 


There was no interpretation of the effects of oil on the 
epontic community because the results of BIOS were then 
unavailable. 


Since some species of Calanis can injest and excrete oil 
it does not necessarily tollow that C. finmarchicus is 
one of those species. This should be investiyated. 


Perhaps Calanus finmarchius differs from other congeners 
in its ability to ingest and excrete oil. See response 
349. 


Page 6-75 - Pelagic invertebrates. In Section 5.11.5 it 
states that P. borealis spends approximately 1 year in 
shallow water during juvenile stages and may well be 
somewhat sedentary during this period. Investigation of 
the toxtcity “or cil'anhdPeily’ residues-on’ juventie'?. 
borealis would be worthwhile. 


Recommendation noted. 


Page 6.7%, para. 4: Yes, the common phalarope off 
Labrador is the Red; Northerns probably migrate over- 
land. The key to phalarope distribution at sea (Brown 
1980b) is the presence of fronts, tide-rips and similar 
mechanisms which concentrate their tood for them right 
at the surface. The shelf-edge front off the Labrador 
coast is one such area where they would be especially 
vulnerable. 


Comment noted. 
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Section 8.6.2: Chemical Studies 


Page 8-17. Analysis of heavy Metals ... It would be 
worthwhile duriny these studies to include levels in 
invertebrates and possibly some histopathological work 
Similar to that conducted by Canmar on old sites. this 
would not require that much additional effort in 


sampling although the cost of analytical work would be 
high. 


See response 350. Because of faulty design, this study 
is hardly a model on which to pattern monitoring 
studies. 


betrmiun o..60.058 Meteorological Studies 


It is suggested that automatic weather stations could be 
installed on some of the small islands remote from the 
shore which would serve a dual purpose (a) enhance data 
Dank, (b) determine statistics of visibility and ceiling 
parameters as an aid to aviation and possibly yield real 
time data for this purpose. 


Recommendation noted. 


The section on "Social Conditions" is a good attempt to 
provide a concise picture of social and economic condi- 
tions on the Labraaor coast. There is, however, no dis- 
cussion of the land use planning implications of the 
onshore activities required to Support the exploratory 
Orailing or production phases of the project. It would 
be useful to see; 


(a) An evaluation ot the etfects on local land use and 
land use planning, if any, of existing onshore 
activities undertaken to support the exploratory 
drilliny phase now in operation. 


(b) An undertaking by the proponent to ensure that an 
evaluation of the potential socio-economic and land 
use implications of on-shore developments required 
to support both drilling and production phases is 
completed in consultation with the province and 
local municipalities. 


It would have been premature for the IEA to evaluate the 
land use planning implications of production. The 
recommendations respecting planning have been forwarded 
to social affairs for evaluation. 


2 


Ga Bint 1 is saiiies pao 
Bi aleeet 9 us theta Shue Catala 
eee 2° if k Dil 1, % “wl @, ASW? ol Ive ab . 
ii Teatgeei Giiedial)! ama Yiu Peaag BAe eels 165 
oe ) + BG ere j he F tar ; sine DSi sn jadys ov j 
im Foebto candisipesd 4 Jnea. Soa. 
‘a4 el ees Gdrdoth un Jol o14' pet, gon." 
- PLitew ici. | \ » erg Wir Dr pai f4 
i 7 ae | 
- - 7 7 : 
ot yousa . 1a ' » = 4 it a care Ta 
s 7 gee? Ry. rte iW ap. bt eee € 


7 


7 

‘ue bli 
a 2a 7 
‘pailie> Hea «44 


Leas Diels 


en) ww! aii) or 
uty] 


Vebtawvr7oi 


7 


